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INTRODUCTION. 


By H. 


(late Seon for 


HI object of this book is to give 
an up-to-date review of the pos- 
sibilities of the Union of South 

Africa as an industrial country. Since 
the middle period of the War, when 
this country in common with others 
was thrown to a very large extent on 
its own resources, an immense deyelop- 
ment has taken place in the direction 
of the utilization of the raw products 
and natural resources within its bor- 
ders, and it has become self-supporting 
in many important lines of industry 
to an extent that was not thought 
possible a few years ago. 

The Department of Mines and Indu- 
stries, with the assistance and advice 
of the Advisory Board of Industry and 
Science, has carried out a fairly ex- 
haustive survey of the natural resources 
and the industrial facilities which are 
known and which appear capable of 
development in the Union, and the 
following pages give a summarized 
review of the position, with references 
to the authorities from which informa- 
tion on the various subjects is obtain- 
able in greater detail. 

Commencing as an agricultural 
country, South Africa entered upon a 
period of transition as a result of the 
discovery of diamonds at the spot that 
is now Kimberley in 1870, which 
event, followed by the discovery of 
the Witwatersrand goldfields and the 
eradual development of the extensive 
coal areas of the eastern Transvaal and 
northern Natal, inauge ure ited the second 
or ‘mineral ’’ era of South Africa’s 
economic growth. The new era was 
revolutionary in its effect on the form 
and character of the existing white 
civilization. It made possible a more 
rapid development economically, and 
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in point of population, than could ever 
have occurred under the old agricul- 
tural régime. It created the modern 
commercial community, and it built up 
transportation systems on road and 
rail. 

It was the middle period of the 
Great War which brought South Africa 
to the commencement of the third or 
the “‘industrial’’ chapter of its de- 
velopment, in which, for the first time, 
the conversion of the available raw 
products of the country into manufac- 
tured products has been commenced on 
an important economic scale. 

A study of the map of the Southern 
Hemisphere shows that the Union of 
South Africa is so situated as to be in 
a remarkably advantageous position as 
a manufacturing and distril puting cen- 
tre in regard not only to the oreater 
portion of the African Continent, but 
also to such markets as the South 
American, the Hast Indian, and the 
Australasian, and at the close of the 
War its activities in these directions 
showed promise of considerable exten- 
sion. 

The development of South Africa 
since the beginning of the ‘‘ mineral ’ 
era undoul tedly owes a great deal to 
the presence of its native races, who 
under the direction of the incoming 
white races, have done most of the 
heavy work necessary in the develop- 
ment of an industrially new Hear 
The presence of these races confers 
certain advantages on the ottttegt! in 
regard to the cost of ordinary unskilled 
forms of labour, although at the same 
time it undoubtedly complicates the 
social problems of the country to an 
enormous extent. In considering the 
future development of industry in the 
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country, the native labour factor will 
exercise a great and, if properly 
euided, «a beneficial influence, and 
must be kept im mind. 

The following pages are intended 
more especially for those who contem- 
plate the possibility of investing 
capital and establishing branch indu- 
stries in areas of the globe outside 
Kurope, where the supply of raw mate- 
vials necessary for their industry is 
satisfactory, and the geographical posi- 
tion and labour conditions are suitable. 

Hitherto, South African imports 
have been mainly manufactured goods, 
and her exports raw materials in the 
form of mineral products (gold, coal, 
and diamonds) and pastoral and agri- 
cultural products. The country has 
suffered, like most of the world, from 
the depression following the War, and 
industrial development, to find employ- 
ment for the rising generation and to 
supply its own needs, is necessary, 
both in its own interests and those of 
the British Commonwealth. In this 
development the aid of British manu- 
facturers will be of the utmost value 
in the direction of the establishment 
of branch factories in the Union, so 
that the requisite technical and factory 
skill and experience, together with 
capital, and that probity in business 
which has characterized British trade 
traditions in the past and to which 
every nation bears witness may be in- 
troduced, to assist South Africa in its 
development. 

The existing large areas of coal in 
the Transvaal and northern Natal 
will, no doubt, become centres of in- 
dustrial development and population, 
and will supply the essential needs for 
the establishment and development of 
the basic iron industry with its sub- 
sidiary manufactures, as well as cheap 
power for industrial purposes, includ- 
ing the important products obtained 
through the fixation of atmospheric 
nitrogen. 

Experience has shown that in a new 
country haphazard methods are fatal 
to permanence in industry, and every 
effort has been made by the Depart- 
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ment in the course of its surveys of 
industrial questions to base the esti- 
mates of the country’s potentialities on 
scientific methods of investigation, and 
to assume scientific methods of deve- 
lopment and control in manufacturing 
operations. 

It is especially true in these days of 
mass production and of competitive 
trade, that scientific investigation of 
the occurrence and properties of 
natural resources and scientific super- 
vision of productive operations are the 
absolutely essential hand-maidens of 
sound industrial growth. 

In attempting to give due promi- 
nence to the scientific aspects of the 
inquiries it has undertaken, the De- 
partment has invariably found that the 
discussion of the economic aspects 
cannot be omitted, though in the past 
there has been a too frequent tendency 
to overlook them in the starting of new 
industrial schemes. In the study of 
industrial questions the mere state- 
ment of the scientific side of the case 
is insufficient without due recognition 
of the economic and practical side of 
the problem. 

In the present book it has been found 
necessary, in order to give a fair pic- 
ture of the country’s industrial poten- 
tialities, to proceed to the considera- 
tion of the possible economic and 
industrial development which may be 
expected to occur in the future, and 
to deal to some extent with the secon- 
dary and by-product industries, which 
ean and which although apparently 
somewhat remote at the present mo- 
ment, must in the ultimate interests 
of the whole community be built up 
as a result of the development of the 
primary coal and other industries. 

No less important to all industrial 
effort is the careful study of the pos- 
sible markets upon which the manu- 
facturer can rely for the export trade, 
which is so essential to all main lines 
of industry. This aspect of the post- 
tion is receiving active consideration 
at the present time, and the Union of 
South Africa has now its Trade Com- 
missioners in London, Hast Africa, on 
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the Continent of Hurope, and in the 
Umited States of America (including 
Canada). 

The Board of Trade attached to the 
Portfolio of Mines and Industries, 
advises the Government on tariffs and 
other methods of direct assistance and 
encouragement of local industries, and 
deals with commercial questions. 

The Labour Department is intima- 
tely concerned through its Apprentice- 
ship, Wages Board, and Factory Divi- 
sions, with every step of industrial 
activity. But slight reference need be 


Ww 


made to these to show that the general 
features of South African industrial 
policy is to secure to industry fair 
conditions, and to competent trades- 
men fair wages and good conditions 
of employment. 

It may be added that the policy 
generally accepted includes municipal 
encouragement, cheap power, reason- 
able protection where labour conditions 
are satisfactory, and transport rates, 
which, it is believed, will become 
increasingly favourable to industrial 
enterprise, 


CHAPTER I. 


THE OUTLOOK FOR INDUSTRIALISM 
IN SOUTH AFRICA.* 


HE importance of South Africa 
is to be measured dynamically 
rather than: statically, Hitherto, 

its growth has been slow compared 
with that of several other countries 
of the New World. Nevertheless, it 
has been sufficiently rapid to make 
South Africa a problem in looking 
into the future, so that no one would 
now care to assert categorically that 
South Africa would not one day carry 
a population as large as that of one of 
the chief states of Europe, and those 
who think it certain that this cannot 
be for many generations are fewer than 


they were. South Africans believe 
that their country is a great wheel 
going up hill, and that those who 


attach themselves to it will be carried 
up far and fast. The attempt will 
here be made to state the main facts 
which have to be considered in estim- 
ating the industrial future of the 
country. 

South Africa is kept back by the 
smallness of its population, which 
makes manufacture difficult in an age 
of large scale production and cheap 
transport. We have not yet half the 
white population which the United 
States had at the time of the Declara- 
tion of Independence, and the first 
settlement of a white race in South 
Africa was made not more than half a 
century after that in North America. 
Moreover, our small population is 
scattered over the whole country, 
whereas, at the time of the American 
Revolution, the American colonies 
were comparatively compact. Taking 
the size of the population, the extent 
of the territory occupied, the lowering 
of costs by mass production, and the 


great cheapenine of transport in the 
last century and a half. it will he seen 
that we are very far indeed from the 
position attained by the American 
colonies even under the old régime. 
Nor must it be forgotten that it was 
not till well on in the nineteenth cen- 
tury that the United States became a 
considerable manufacturing country. 
Still, there is much to be remembered 
on the other side. Tf it is true that 
the United States did not become a 
great manufacturing country till late 
in the nineteenth century, it 
true that the iron industry of the 
American colonies most seriously 
threatened that of Great Britain in the 
Hee of the eighteenth century, and 
that both New South Wales and Viec- 
toria developed considerable industrial 
activity under different fiseal systems 
with populations consider: ably smaller 
than that of South Africa to-day. 
Above all, an examination of the facts 
in regard to our population will instil 
doubt into the confidence of pessimism. 


is also 


Our Population. 


The white population of 
Province was 182,000 in 1865, when 
the first census was taken. By 1926 
it had increased to 706.000. That of 
Natal grew from 47,000 in 1891 to 
159,000 in 1926; that of the Transvaal 


the Cape 


from 119,000 in 1890 to 609,000 in 
1926; and that of the Orange Free 
State from 61,000 in 1880 to 203.000 


in 1926. As between the provinces, 
the comparative rate of increase as 
stated in these figures is affected by 
the annexation of two Transvaal dis- 
tricts by Nat al in 1908, and there have 
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been other annexations, which, how- 
ever, would not greatly affect the 
figures quoted. They show a rate of 
increase throughout the whole country 
which augurs well for the future. In 
1806, when the Cape was finally oc- 
eupied by the British, the white popu- 
lation was estimated at about 26,000. 
In 1904, when the first simultaneous 
census was held in the four colonies 
which now comprise the Union, the 
white population was 1,117,000, and 
in 1926 it was 1,677,000. In addition 
to this, there were 24,000 white per- 
sons in the former German territory in 
South-West Africa, 6,000 in the three 
protectorates of Bechuanaland, Basuto- 
land, and Swaziland, and 39,000 in 
Southern Rhodesia, the white popula- 
tion of which in 1904 was less than 
13,000. Taking British South Africa 
as a whole, we find a total white popu- 
lation which is already considerable 
and the history of which warns the 
spectator that he must be prepared for 
a sudden and rapid start forward at 
any time. 

Immigration of Europeans has not 
im recent years been large, but is at 
the rate of something like 7.000 a year, 
and in 1921* there were 243,000 of our 
white people who had been born out- 
side South Africa. Among our white 
people the birth-rate has fallen, but 
is still over 27 per thousand, and is as 
high as in any western Huropean coun- 
try and considerably higher than in 
Australia or the United States. On the 
other hand, the death-rate is extremely 
low, being under 10 per thousand, the 
lowest rate in the world, with the 
single exception of New Zealand, lower 
than Britain, the United States, 
Australia, or Canada, over 40 per cent. 
lower than France, and not much more 
than a third of the rate in Russia. 
The result is that the natural increase 
of our white population is about the 
largest in the world, being 17 per 
thousand as compared with 16 for 
Canada, 15 for New Zealand and Rus- 
sia, 14 for Scotland, 134 for England 


and Wales, 13 for Australia, and 9} 
for the United States. The remarkable 
virility of our population is an im- 
mense asset, to which sufficient atten- 
tion has not often been paid. 


Extraordinary Educational Advances. 


The numbers of our white population 
are, however, the least hopeful point 
in the situation. For many genera- 
tions, owing to historic circumstances, 
a large section of our white people, 
coming from first-rate stock, have been 
seriously under-educated. Moreover, 
the new elements in our white popula- 
tion, coming here, with the bustle and 
fever of a mining camp, long tended 
to race their children through the 
schools into economic life, and were 
unduly slow to learn the lessons of 
experience in other countries that in 
the training of children, more haste 
means less speed. In regard to both 
these sections, the change in the last 
twenty years has been revolutionary. 
In our system of education, private 
schools have played, and still play, an 
honourable part, but it is on a far 
smaller scale than in the past, and it 
is no longer sufficient to vitiate to any 
great extent conclusions drawn from 
the number of children in our State 
and State aided-schools. In 1904 these 
numbered 114,000. or one in ten of 
the white population. In 1922 they 
numbered 331,000—over one in five of 
the white population. 

This is surely an extraordinary if 
not unprecedented achievement for so 
short a period. Nor is it by any means 
all. Before-the South African war in 
1899 there was hardly anything which 
could pass as university education in 
the country. To-day we have four 
considerable and fairly well-equipped 
universities training together as many 
students as Oxford and growing at an 
almost phenomenal rate, so that the 
expectations of the most sanguine have 
been far surpassed, besides six other 
university colleges—all of .them 
thoroughly justified by the demand for 
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them and all looking forward to taking 
rank as universities in the compar- 
atively near future. In proportion to 
our population, our university students 
now number far more than in the best 
educated European countries and more 
than almost any other country, except 
the United States. Moreover, the rate 
of increase is probably unequalled. 
Furthermore, our students are to be 
found in universities all over the 
world, and already in more than one 
important matter South Africans have 
contributed to the scientific knowledge 
of mankind. 

In other words, our people have 
rapidly travelled along the road by 
which they can reach their destiny as 
leaders in the upward effort of at least 
the southern half of the Dark Conti- 
nent. 

Whites as Leaders and Officers. 


For it is as leaders and officers that 
the numbers of our white population 
must be appraised. It is less easy to 
estimate the progress of the non-Euro- 
pean section of our people, because 
the gradual annexations of territory 
have added largely to their numbers; 
but the Director of Census of the 
Union states that between 1891 and 
1921 * the non-European population 
increased from 2,779,000 to 5,409,000, 
notwithstanding a loss of half a 
million owing to the influenza epide- 
mic in 1918. Of this total, 540,000 
are of mixed race, 164,000 are 
Asiatics, and the rest are pure Bantu. 
The people of mixed birth, and to 
some extent the Asiatics also, have a 
considerable amount of development 
behind them and are in no sense bar- 
barians. The Bantu are rising from 
barbarism, and in the opinion of most 
of those best qualified to judge, have 
more than their share of virility and 
promise. Taking the non-European 
people together, there was in 1891 
about one in forty of the population 
in school, and the number has risen 
to about one in twenty-one in 1921. 
A college has been established, and a 


considerable number of native students 
go to foreign universities. It used to 
be reckoned that the non-European 
part of the population counts for about 
one-third of its numerical strength in 
the total economic value of the Union. 
It would be extremely difficult to get 
to a conclusion on this point which 
could be regarded with any confidence, 
nor is this the place to attempt it. 
In making comparisons between our 
population and that of countries with 
a uniformly developed people, it has 
to be remembered that if our non- 
European people count for less than 
the average in other countries because 
they form the rough labouring class, 
our Huropean people count for more 
than the average, because they form 
the class leaders. Perhaps, for the 
purpose of estimating the economic 
potentialities of the country, we might 
assume that the total population of 
the Union is the equivalent of a popu- 
lation of some four and a half million 
in a purely Kuropean country. <A 
comparison of the figures of trade and 
production in South Africa and 
Europe will tend to show that this 
estimate is certainly not exaggerated. 
It will be found that we use in general 
at least as much as 4,500,000 Euro- 
peans use, and in some very important 
matters—such as iron, where the 
element of distance adds to the 
demand very much more. 

In his monograph on the Resources 
of South Africa. Professor Lehfeldt, 
of the Witwatersrand University, 
estimates that the ‘‘ modal ”’? income 
of the white people of South Africa is 
about equal to that of Australia, that 
the national income of the Union is 
about £137,000,000 a year, and that 
the total population is equivalent 
economically to about two million 
Europeans. Apparently, this is not 
inconsistent with the estimate in the 
text, as the modal income of Austra- 
lians and South Africans is much 
higher than that of most European 
countries. The late Sir. R. Giffen 


* Last enumeration of non European popul.tion. 
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estimated that the national income of 
South Africa in 19038 was 
£100,000,000 as against a national 
income of £1,750.000,000 for the 
United Kindom in the same year. 
Since then, South Africa has certainly 
advanced more rapidly than the 
United Kingdom. 


A Problem in Development. 


This, then,.is the problem with 
which South Africa is confronted— 
how to proceed with a population per- 
haps equivalent to a population of 
four and a half million Europeans 
scattered over an area of 473,000 
square miles, about four times the size 
of Great Britain and Ireland, more 
than twice the size of France, about 
twenty times the size of Holland and 
Belgium together, a population not 
very rapidly expandine by immigra- 
tion, but with a very large and healthy 
rate of natural expansion, and with 
enormous possibilities as the un- 
developed elements of the population 
rise in the order of civilization. 

South Africa began as a settlement 
of market gardeners with the ships 
of the Dutch East India Company as 
its market. It has developed con- 
siderably as an agricultural country 
and finds markets for its wool, mohair, 
hides and skins, maize, and ostrich 
feathers in all parts of the world where 
such things are used. Our exports of 
these commodities account for some 
£13,000,000 of our annual income in 
ordinary years. The amount of these 
things used in the country, except in 
the case of maize, is comparatively 
trifling. In the case of other agri- 
cultural products the home market is 
more important, and the total agricul- 
tural output was valued in the last 
five years at an average of £77,734,000 
a year, this being the price paid to 
the producer. Still, to agriculture, 
export is a matter of first-class im- 
portance. 

The discoveries of diamonds, gold, 
and coal have given us a great mining 
industry, the output of which was 


valued in 1926 at £58,471,977 (pre- 
liminary figures). Except for coal, of 
the output of which about two-thirds 
was used in South Africa, almost the 
whole of our mineral output was 
exported. 


Importance of our Manufacturing Industries. 


Thus, very large industries have 
erown up mainly on the traditional 
colonial lines of producing food and 
raw materials for export. A century 
ago our exports were worth about 
£240,000 a year. Their annual value 
is now some £75,000,000. If these 
are compared with those of Great 
Britain it will be seen that our exports 
are about equal to those of a British 
population of four or five million. 
This necessarily implies a very con- 
siderable home market and would 
suggest to any competent observer 


the question whether the moment 
had not arrived for industrial 
expansion. It is not therefore sur- 


prising to find that, with the immense 
stimulus of the war, our manutfactur- 
ing output has leapt up into very 
great importance, so that its gross 
value increased from £17,250,000 in 
1911 to £40,500,000 in 1915-16, and 
£84,000,000 in 1924-25. This 
includes, of course, the price of the 
raw materials and also the output of 
repairing shops. It shows, however, 
that our manufacturing industries 
have become really important and set 
a problem for our statesmen. ‘Till the 
other day they had to devise plans 
for stimulating our agriculture and 
mining, mainly for export. Now they 
have to work out schemes for carrying 
this on, and at the same time provide 
conditions to enable our manufacturing 
industries also to survive, grow, and 
flourish. The problem is a_ very 
difficult one, and it is hardly possible 
to hope that it can he surmounted 
without being very clearly grasped 
and deliberately grappled with. As 
it has arisen in very recent vears, it 
is not surprising that national purpose 
has not yet fastened on it, and that, 
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in fact, its gravity is not at all 
generally appreciated. It is, perhaps, 
more surprising, as it is more satis- 
factory, that the Government kas at 
at any rate shown signs of recognizing 
that a new problem has arisen and of 
feeling the necessity of finding a 
solution. 

The problem is to enable our 
manufacturers to progress without 
injuring our agriculture and mining 
by making production dear. If inis 
can be done, it, of course, follows that 
the growth of our manufactures will 
be to the advantage of our agriculture, 
and later on even of our mining, by 
providing them with markets—a truth 
insisted on by Adam Smith and all 
sane economists since. But in South 
Africa it may almost be said that the 
interests of industrialism cannot con- 
flict with those of the older vocatious 
because of the very smallness of our 
home market, which is the bane of 
our industries. Under modern con- 
ditions it is generally impossible for 
our industries to flourish with nothing 
but the home market to take its pro- 
ducts. Many of our chief industries 
are already acutely aware of this, 
especially in the higher lines of pro- 
duction. Any industry can _ be 
established in any country if it is 
prepared to pay enough for it. But 
to manufacture iron and steel pro- 
ducts, high-grade leathers, coal by- 
products, maize products, and many 
other things for our home market 
alone necessarily means such an 
increase of price as to raise the cost 
of production in the country as a 
whole and so strike a blow at the 
whole of our economic life. What our 
industries need, and what our agricul- 
ture and mining require that our 
manufacturing industries should have, 
is a set of conditions which will enable 
them to produce efficiently at a price 
low enough to secure them a place in 
the markets of the world. Protection 
may be, and in many cases probably 
is, necessary to this end, as the posses- 
sion of the home market may be an 


essential condition of cheap produc- 
tion. But protection alone can never 
be the final solution of our national 
economic problem, for it can never 
give us the export trade we require. 


Need for Cheap Production. 
Our problem is to enable our manu- 


facturers to produce cheaply and 
efficiently and to produce and_ sell 
their products on a large scale. It is 


a new problem and has not yet been 


definitely dealt with, faced, or 
generally recognized. The system 


which has grown up is mainly the 
product of concern with the affairs of 
a purely agricultural people. The 
interests of mining have always been 
wholly on the side of cheapness and 
the interests of much of our chief 
farming also, but for various reasons 
the old system has gone on, the great 
exporting farming industries having 
had far less to say in the formulation 
of policy than the industries near the 
oldest settlements in the Cape, which 
depend almost entirely on the home 
market and exist largely by protec- 
tion, and the mining industry as a 
whole having been so prosperous that 
its general needs have not been much 
attended to. So we still collect a 
very large proportion of our revenue 
by indirect taxation, and have done 
nothing to devise a system of direct 
taxation suitable to the circumstances 
of our farmers; and in several other 
ways we show our obsession with the 
problems of the past and produce 
solutions appropriate to them to con- 
front the new problems of another 
age, the chief of which is to enable 
our manufacturers to produce cheaply. 

The problem is not less, but more, 
acute than it seems at first sight, 
For though we have, according to the 
calculations already mentioned, a 


home market equivalent to the respect- 
able total of some 4,500,000 Euro- 
peans, this has to be a good deal 
qualified when we consider the dis- 
tances separating the chief centres of 
Our population is less 


population. 


———— Seease mee 
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than 15 per square mile as against 
482 for Great Britain and Ireland and 
665 for Belgium. The population of 
the United States is less than 36 per 
square mile and that of Australia and 
Canada less than 2, but in each of 
these cases there are immense tracts 
of unoccupied territory, and the popu- 
lation is far more concentrated than 
with us. In the Union you may travel 
nearly thirteen hundred miles to get 
from Capetown to Komatipoort on the 
borders of Mozambique, and nearly 
seven hundred to get from Durban to 
Mafeking, which is still south of the 
Bechuanaland Protectorate and five 
hundred miles from Bulawayo in the 


extreme south of Rhodesia. With 
much of its work inland, unlike 
Australia, Canada, and the United 


States, it is devoid of navigable rivers, 
and its long coast line is inhospitable. 
The problem of annihilating distance 
is in no other country so imperative 
as in South Africa. 


National Services. 


Though it cannot be said that any 
of our public or private institutions, 
except, perhaps, the Railway Admin- 
istration, has exhibited much eager- 
ness to face the special problems of 
the new situation, it may fairly be 
claimed for them that they have 
served us well in the old one. Our 
shipping is very largely controlled by 
a ring or conference, but it supplies 
us with regular service, and it cannot 
be said that the freight rates are 
unduly high. The development of 
the service to the East and round the 
whole coast of Africa has been delayed 
by the difficulties of obtaining freight. 
These are very great, as the tonnage 
of our exports now largely exceeds 
that of our imports. This is hardly 
a sufficient account for the delay in 
developing services to the East and 
round the continent, and it is sur- 
prising that the British lines should 
have allowed themselves to be fore- 
stalled by the Germans both before 
and since the war. But considering 


the extreme difficulties of the position, 
it must be admitted that the country 
has been well served by its shipping 
lines. 

Much the same is to be said of the 
banks. The main objection to our 
banking system is that there is too 
much concentration in two institu- 
tions. These have in the main 
followed conservative lines of policy, 
and in the boom which followed the 
South African war especially, they 
showed more caution than was common 
at the time in this country. They 
have in general followed the tradition 
of English banking and have not 
attempted to perform the tasks carried 
out by the German bankers in 
financing manufacturing industries. 
But in a general way it cannot be 
denied that the country has been 
efficiently served by its banks, which 
are now in close touch with some of 
the greatest banking houses in Eng- 
land, and still greater stability has 
been provided by the institution of 
the Reserve Bank. There are prob- 
ably few countries whose banking 
institutions more thoroughly possess 
and deserve the confidence of their 
people. 


Post-War Problems. 


On the whole, South Africa has 
been well served in the past. The 
new problems which have come with 
the growth of the country and with 
the war and its aftermath have, no 
doubt, proved bewildering to us, as 
they have to the whole world. They 
have been plainly stated here because 
it is desirable that it should be under- 
stood that they are clearly recognized 
by the Government, and that it is 
determined to do all that can be done 
to assist the economic progress of the 
country. The South Africa Act, 
which gave the Union its constitution, 
laid it down that the railways are not 
to be used as an engine of taxation. 
This meant at the time a considerable 
alleviation for inland producers and 
consumers, and very large reductions 
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have been made in the rates since 
Union. This provision secures the 
industries of the country against any 
attempt to depart from the policy of 
cheapening transport, as much as the 
condition of our railway finance per- 
mits. Our railways, being State 
institutions, pay no income tax. In 
lieu of a sinking fund, which is pro- 
vided for by the general taxpayer, 
they pay interest on a comparatively 
small sum provided out of their 
current revenue for their own capital, 
but the interest on this is far less than 
the amount of the sinking fund in 
respect of the railway capital. As far 
as 1s possible with a State institution, 
therefore, everything has been done 
to secure cheap transport, and the 
utmost anxiety has been displayed by 
the railway authorities in this matter. 
But constant vigilance is necessary to 
secure for industry the best possible 
terms in view of everlastingly chang- 
ing circumstances. There are, more- 
over, some special considerations which 
have to be faced in connexion with 
our railways. The authors of the 
constitution were naturally so 
engrossed with the circumstances of 
the time that they had little leisure to 
look forward to positions which had 


not then arisen. Determined to 
prevent the general revenue from 
using the railways as a _ taxing 


machine, they made an absolute divi- 
sion between railway and_ general 
finance, so that no one can cross the 
great gulf between them and pass from 
one to the other, not observing that 
they were blocking the thoroughfare 
not only to the tax collector but also 
to the doctor and the nurse. Not only 
are the railways debarred from contri- 
buting to the general revenue, but the 
general revenue is debarred from con- 
tributing to the railways. No doubt, 


this is in general desirable, but there 
may be cases where it is not in the 
public interest to charge full rates to 
infant industries, and, anyhow, such 
questions should be judged on their 
merits and not settled by the dead 


hand of a law designed to deal with 
something else. Fortunately, the last 
section of the South Africa Act 
prudently makes provision for amend- 
ing all the rest if necessary, and this 
matter will no doubt receive attention 
in due time. 


Oversea Markets. 


The question of markets has been 
dealt with as it became insistent. We 
have had a trade commissioner in Lon- 
don since the time when Dr. Jameson 
was Prime Minister of the Cape 
Colony. During the past few years 
we have had trade commissioners 
stationed at Milan, New York, and 
Nairobi. The former has a_repre- 
sentative at Hamburg. The Union 
also has honorary trade commissioners 
at Genoa Os!é6, Rotterdam, Paris, and 
Karlsbad. 


The Government’s Active Interest. 


The need for machinery to deal 
adequately with the problems of the 
present and the future has long been 
recognized by the Government. On 
the establishment of Union in 1910, 
a Minister of Commerce and Industry 
was appointed. This continued till 
1912, when the office was amalgamated 
with that of the Minister of Mines 
under the title of Minister of Mines 
and Industries. This continues to the 
present day. There have, however, 
been, considerable developments. In 


1920 the Government appointed a 
scientific and technical adviser and 
director of industries. Dr. H. J. van 


der Bijl, a South African who had 
already won a name and position in 
the world of electro-technics in the 
United States, was appointed. On 
the establishment of the Electricity 
Supply Commission he became chair- 
man, and was succeeded as scientific 
and technical advisor and director of 
industries by the present holder of 
that position, Dr. W. A. Caldecott, 
who had for many years been chief 


metallurgist to the goldfields of South 
Africa. 
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In 1921 a further step was taken by 
the appointment of a Board of Trade 
and Industries. There had been 
several previous attempts more or less 
in the same direction. An Industries 
Advisory Board was appointed in 1916 
and a Scientific and Technical Com- 
mittee in 1917, and the two were 
amalgamated in 1918 with the title of 
the Advisory Board of Industry and 
Science. On both the last bodies 
Rhodesia was represented. All these 
boirds, including the Board of Trade 
and Industries, were appointed by 
Government Notice. The Advisory 
Board ceased to exist, its work being 
carried on by the Board of Trade and 
Industries. 

Statutory powers were given to the 
Board by Act No. 28 of 1923. The 
term of office of the Board appointed 
under this Act expired in 1924, and 
a new Board was appointed with 
increased powers under Act No. 33 of 
1924. Subject to the direction of the 
Minister, the functions and duties of 
the Board are to inquire into and 
advise the Government on all matters 
concerning the economic development 
of the natural resources of the Union 
and its industries and trade, and in 
particular on— 


(a) the payment of bounties or other 
forms of State aid for indus- 
tries ; 

(b) fiscal policy in so far as it bears 
on commerce and industry; 

(c) the recasting and revision of the 
customs tariff; 

(d) the removal of anomalies from 
time to time in the customs and 
excise tariffs; 

(€) complaints or recommendations 
on the working of the customs 
and excise tariffs; 

(f) combinations, trusts, monopo- 
lies, and restraints of trade 
tending to affect the general 
interest injuriously, especially 
by restricting production or 
maintaining or raising prices, 
and the prevention thereof; 


(g) the dumping of imported goods 
whereby Union industries are 
likely to be unfavourably 
affected ; 

(h) the supply of raw materials, 
labour, and technical know- 
ledge for industry, and the 
encouragement of the invest- 
ment of capital in industry; 

(2) transport and markets for the 
requisites and products of 
industries ; 

(7) the relation between factory, 

_ wholesale, and retail prices; 

(£) commercial legislation ; 

(1) such other matters as the Mini- 
ster may refer to it for report. 


In course of time a further step 
was taken in the direction of co- 
ordinating and developing the indus- 
trial and commercial work of the 
Department, when the Board of 
Trade and Industries was instructed 
by the Hon. the Minister of Mines 
and Industries to ‘‘ exercise the fune- 
tions formerly entrusted to the 
Industries Division of the Department 
of Mines and Industries ’’; and to 
““act as the co-ordinating medium 
between the public and the Trade 
Commissioners for the Union in 
matters relating to overseas trade. In 
connexion with the latter instruction 
the Board is issuing a monthly 
Commercial and Industrial Gazette, 
in which are published the reports of 
the Trade Commissioners, as well as 
other reports on matters relating to 
oversea trade. 

It will be seen that the Board is 
now entrusted with extremely arduous 
and important duties, and that it has 
the statutory powers necessary for 
carrying them out. First the Govern- 
ment and then Parliament have laid 
down with considerable minuteness the 
method of investigation which the 
Board is expected to perform, so that 
it would be difficult to specify any 
consideration which the Board is not 
expressly instructed to take into se- 
count. 
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The result of this is that, while the 
Board has to consider with the utmost 
care the interests of the general com- 
munity, its primary business is to 
search out anything which can tend to 
the assistance of industry and recom- 
mend it to Government and Parlia- 
ment, and in particular to consider 
whether any change is necessary or 
desirable in the interest of industry 
in regard to the customs and excise 
tariffs, both as a whole and as they 
directly bear on the affairs of particular 
industries; the provision of raw mate- 
rials; the cost of transport; labour; 
the system of distribution; trusts and 
combines; markets in the Union, the 
neighbouring territories, and oversea ; 
and generally all conditions affecting 


industry. It is not easy for individual 
manufacturers to deal with all the 
authorities concerned. The Board 


provides them with a friend at court, 
whose main business it is to assist 
them as far as is compatible with the 
public interest. The responsibilities 
resting on the Board are immense. If 
they are duly met it is difficult to see 
what more the Government could do to 
assist industries, as long as it carries 
out the recommendations of the Board, 
unless there are grave reasons for the 
contrary. 

Many individual problems have to 
be dealt with in order to shape a policy 
suited to the circumstances of the new 
age in South Africa. The general 
problem has already been stated. It is 
to enable our manufacturers to manu- 
facture for export, and so at the same 
time stimulate and increase the home 
market. To do this, the problem of 
reducing transport charges by the co- 
operation of the general with the rail- 
way authorities may soon have to be 
faced; the customs and excise tariffs 
must be thoroughly overhauled with 
the double object of giving each in- 
dustry the direct assistance which the 
general interest of the whole com- 
munity demands that it should have, 
and of reducing the cost of production 
and living as much as possible, and all 
possible markets must be exploited. 


It should count for much that manu- 
facturers know that they can apply to 
the Board to assist them in all these 
matters. The Board is at all times 
prepared to help manufacturers in 
obtaining information necessary for the 
prosecution of their work. Full infor- 
mation may now be obtained on general 
topics from the publications of the 
Statistical Department, and especially 
the “‘ Official Year Book.’’ Nor does 
the Government stand alone. All 
through the country the municipalities 
are eager to attract industrialists, and 
many of them offer special terms to 
manufacturers to come to their towns. 
Full information with regard to muni- 
cipal affairs may be found in the 
‘‘ Official South African Municipal 
Year Book”? (J. C. Juta & Co., Cape- 
town). 


Our Prospects. 


The natural development of our 
home market is certain, unless some 
unforeseen calamity is destined to be- 
fall us, as our non-European people 
climb the ladder of civilization and 
take rank with Europeans as con- 
sumers, as the rapid natural increase 
of our European people makes itself 
felt, as this double increase calls for 
more services and enlarges the demand 
for labour, as immigration becomes 
more rapid and as the whole forward 
process is quickened by the develop- 
ment of our agricultural, mineral, and 
industrial exports. 

Given cheapness of production, the 
possibilities of our developing an ex- 
port trade are immense. The demands 
of Rhodesia, of South-West Africa, 
of Portuguese East and West Africa, 
of the Congo, and of British East 
Africa are bound to grow immensely 
as their populations develop, and it 
may well be that within a century 
these great territories may consume as 
much as 1000,000,000 Europeans do 
now. In regard to all of these South 


Africa has special advantages as a sup- 
plier, and in regard to some of them 
we may fairly claim that economically 
they can be reckoned as part of our 
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natural home market. Indeed, it is 
not too much to hope that something 
like a customs union may one day be 
established extending over the whole 
of Southern Africa, and possibly even 
farther. With this immense advan- 
tage and with very large supplies of 
coal and iron which Nature has denied 
to South America, it ought not to be 
impossible for us to win a place in the 
markets of the Far West. Nor can we 
despair of developing business on a 
great scale and to the advantage of all 
parties with the vast markets of India. 
The geographical position of South 


Africa is singularly fortunate. Its 
natural markets are enormous and have 
an infinite capability of expansion, 
and in some of them it is entrenched 
by distance. If we look forward a 
century and can suppose that the pro- 
cess of the emancipation of human 
nature and of its consequent develop- 
ment goes on throughout that period, 
it is difficult to put any bounds to our 
hopes for our country, or to refrain 
from envying the lot of future genera- 
tions of South Africans, unless, in- 
deed, there is a fiercer joy in building 
a house than in inheriting it. 


————— 
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CHAPTER 11. 


SO Maha tOAS EXTERNAL TRADE: 


A STUDY of the volume of trade in 
1924 and its development since 

1910—-the year of Union—re- 
veals some interesting facts. Souch 
Africa’s most important supplier of 
merchandise is the United Kingdom, 
which in 1924 furnished 49 per cent. 
of the Union’s imports. There has 
been a falling-off in the percentage of 
imports from the United Kingdom 
since 1910, when it stood at 59 per 
cent.; 64 per cent. of our imporcs, 
it may be added, are from British 
countries—representing, in 1924, over 
374 millions sterling. 

The country that stands next in 
importance is the United States of 
America, which in 1924 supplied about 
14 per cent. of our import require- 
ments. or £8,785,500. Comparison 
wich the 1910 returns reveals the nota- 
ble fact that during ten years the 
United States’ share of our import 
trade has grown from 7.8 per cent., a 
development for which the war was 
responsible. The Union’s imports 
from outside the British Empire are 
drawn from over forty countries, but 
not one of these, except the United 
States, contributes more than about 5 
per cent. of our total import require- 
ments. 

The total imports into the Union in 
1926 amounted in value to £67,377,000 
and in 1910 to £34,007,178. 

We may now proceed to examine in 
more detail the trade of the Union, 
with which we are more intimately 
concerned. 

In studying the development of our 
import and export trade during the 
period that has elapsed since the union 
of the four South African colonies took 
place, one is faced with the difficulty 
presented by the great changes in the 
prices of commodities since the out- 


break of the European war. Com- 
parisons of total values, cherefore, 
convey little idea of the actual develop- 
ment that has taken place in trade, 
and in selecting figures for the purposes 
of study we are obliged to depart from 
the usual custom of using values when 
maling trade comparisons, and have 
had to evade the picfalis of prices by 
using quantities instead of values 
wherever comparisons of imports or 
exports between the two years have to 
be made. 

In discussing the balance of trade, 
one must aiways bear in mind the 
elusive factor of ‘‘ invisible exports.’’ 
It is not proposed to discuss this factor 
here. and attention is cailed to it 
simply to remind readers that the 
figures about to be quoted do not neces- 
sarily represent with finality the econo- 
mic posicion of the Union. As re- 
flecting the balance of trade, pure and 
simple, in 1926 in comparison with 
1910, however, they are of some 
interest. 

In 1910 our imports amounted in 
value to £34,007,178, our exports to 
£54,684,038. The ratio of imporis to 
exports was thus as 1 to 1.61. In 1926 
imports came to £67,377,000, exports 
to £69,956,310—a ratio of 1 to 1.04. 

The bulk of the Union’s imports are 
manufactured articles. In a land, 
though full of raw materials, only now 
commencing its manufacturing career 
in real earnest, this fact is not sur- 
prising. 

For the purposes of study, exports 


can conveniently be divided into four 
groups, V1Z.i-— 


(i) Products of the Mine. 

(ii) Products of the Farm. 
(ii) Products of the Factory. 
(iv) Miscellaneous Commodities. 
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The last group includes the items in 
the returns ‘‘ Removed to other States 
in the Customs Union.’’ 

Before proceeding to examine. these 
groups individually, it will be of 
interest to note the changes that have 
taken place in the relative importance 
of these several groups. 

In the following statements the total 
value of exports in each group in 1910 
and 1926 respectively is shown, 
together with the proportion which 
each group bears to the whole of the 
exports in each year :— 


(i) Products of the Mines. 


The items which are given separate 
mention in the customs returns are 
gold, silver, diamonds, coal, asbestos, 
copper ore, and regulus, copper. matte, 
chrome ore, lead, manganese, tin, and 
zinc. The most important of these, 
of course. are gold, ‘diamonds, and 
coal, which, taken together, account 
for over 97 per cent. of the total ex- 
ports in the mining group. It may 
be of interest to add here that the gold 
exports account for 47 per cent. of the 
total exports of all commodities. 

The following statement shows the 
relative importance in the mining 
group of the principal items in the 
export returns for 1910 and 1926:— 


Total Value} Per Cent. 
of Exports, to 
1910. Whole. 
ro) Ook waa oe fie tal par 
55 
1. Metals and minerals} 44,455,519 81-3 
2. Farm products.... 9,404,432 17-2 
3. Manufactures..... 346.198 0-6 
4, Miscellaneous..... 477,889 0-9 
= 
| £54,684,028 | 100-0 


} 
Total Value 


Per Cent. 
of Exports, to 
1926. Whole. 
2 a 
J. Metalsand minerals | 45,749,177 65-40 
2, Farm products.... 21,739,167 | 31-08 
3. Manufactures..... 2,445,698 | 3-50 
4. Miscellaneous..... 22,268 0-02 
£69,956,310 100-0 


The four groups may now each be 
dealt with separately, and here it will 
be possible in the case of individual 
items to make direct. comparisons 
between the two years. 


| 1910. 1926. 

i] 
sees roa Sere =| as 

| 

| Per Cent Per Cent. 
Gola he (f * 16 71-19 
Dianiondsinccteniey | 19-08 23-46 
Codlege deck icceceeal 2-21 3-10 
Other minerals...... 1-55 2-25 

| —. = 

| 100-00 100-0 

| 


(11) Products of the Farm. 

Exports of farm products of all 
kinds (ineluding live © animals), 
amounting in value to over 21 million 
sterling in 1926 and to not quite 94 
millions in 1910, were responsible in 
1926 for over 30 per cent. of the total 
value of exports. In 1910 this group 
was responsible for a little over 17 per 
cent. of the total value of exports of all 
kinds, so that it has improved its 
position very considerably during the 
ten years. Wool, hides, and skins 
were the principal items in 1926, 
acounting between them for over 
72 per cent. of the total value. 

The following statement will indi- 
cate the relative importance (on the 
basis of values) of the six most impor- 
tant items on the list in each of the 
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two years, and to some extent the 
changes which have taken place since 
Union :— 


Exports or Farm PRopvwcts. 


Proportion of Each Item 
to Tutal Exports for 
Group. 
1910. 1926. 
Per Cent. Per Cent. 
WiOOl Smrerectsctae bors 40-7 58-17 
Mea thersicsse1epaes 24-2 0-33 
Hides and skins...., 13-7 12-05 
MOMS IRA y erste caraleicte a 9-6 3-41 
IM 21x ears stesprecesuuee ee 7-4 4-26 
Bark and extract.... 2-3 4-22 
Other products...... 2-1 17-56 
100-0 100-0 


Two particularly striking items in 
this group of exports are wool and 
feathers. In 1910, 121,700,000 lb. of 
sheep’s wool were exported. and in 
1926, 211,695,494 Ib. Jia SHO 
£3,800,000 was received for wool ex- 
ported, as against £12,645,851 in 1926. 
What the rise in the wool prices means 
to South Africa the foregoing figures 
indicate, and are worth recording. In 
the case of ostrich feathers, there is 
quite a different story to tell. From 
741,000 Ib. in 1910, the exports 
dropped to 147,674 lb. in 1926; and 
the value received fell from £2,272 800 
to below £72,000. Prices, as every- 
body knows, came dowii. 

Shipments of wattle bark in 1926 
-were about 107 per cent. heavier than 
in 1910, amounting to 90,095 tons. 

Other changes which have taken 
place in the Union’s exports of farm 
products are reflected in the following 
table : — 


Exports oF Certain Farm Propvucts. 


1910. 1926. 
AVGOlS. «mieniaziwetes Tb 82,422 132,294 
BUCH UG em as susie ate Th. 273,325. 186,589 
Fodder and forage. Ib. 21,270,266 41,885,230 
Kaffir corn........ Ib. 4,705,100 9,05 1,374 
Ostet te bees Tb. 6,745,111 2,916,557 
LOPE SB parton No. 614,242 30,059,462 
PStATOCASiis<iote no ais Tb. 1,507,989 2,125,708 
EVOUIB’ = Were eeyavorsser Tb. 633,942 982,909 
GOuEQI. + veteran IDs — 8,080,399 


(111) Products of the Factory. 

According to the Industrial Census 
returns, the factories of the Union 
produced £79,789,000 worth of mer- 
chandise, ete., of all descriptions in 
1923-24. 

The value added to the raw materials 
by process of manufacture or treat- 
ment was £40,586,000. 

Before proceeding to a _ detailed 
examination of figures, it may interest 
readers to know what the Union is now 
exporting in the way of manufactures. 
The list of manufactured articles ex- 
ported in 1926 includes the following : 
South African Produce. 

Bark and extract, bioscope films, 
blasting compounds, brushware, 
candles, caustic soda, coke, earthen- 
ware and china, furniture, glycerine, 
haberdashery, iron and steel manu- 
factures, leather and leather goods; 
machinery, manures and fertilizers, 
oileake, paper and paper manufac- 
tures, vehicles and parts, whale-oil, 
soap, starch, spirits (non-potable), 
stationery, tobacco and tobacco manu- 
factures, whale residue, wood and 
timber, ale, beer, and stout, butter and 
substituces, cheese, confectionery and 
jams, bran, hominy chop, maize, 
maize-meal, maize grits, samp, flour, 
fish (dried and preserved), fruit 
(canned, dried and preserved), meats 
(fresh, frozen, preserved, etc.), spirits 
(potable), sugar and sugar products, 
tea. wines, biscuits and bread candied 
peel, poultry food, vermicelli and 
marcaroni. 

A study of the quantities of articles 
of food and drink exported shows some 
large increases. Striking develop- 


Soutu AFRICA’S 


ments are indicated in the following 
statement : — 
Exports or Certain ARTICLES OF 
Foop AND DRINK. 


1910. 1926. 
Ale and beer........ gals, 7,430 26,970 
Babterec ccvesirerersiactesskere Tb. 13,602 259,039 
GhRORG iE saedlatece. os bleret Tb. 30 113,248 
Flour and meal, wheaten 
Tb. 93,097 332,371 


Fish, dried or preserved 
Tb. | 1,856,371 | 8,993,734 
Fruit, dried or preserved 
Ib. 41,811 | 11,227,606 


Wats Bene enmoororase tb. 25 8,362 

Meats, fresh or frozen. . Ib. 7,124 | 35,509,833 
Meats, preserved and cured 

tb. 8,638 324,859 

BYP UU seta aiousiepe) susie gals. 128,700 33,767 

Sugar... ... ccs ccencees tb. | 5,316,382 |130,553,220 
Sugar products, syrup, 

molasses, ete........1b. | 6,660,358 | 35,185,521 


IWATE Si totenaterateiya . owetets gals, 49,471 | 168,856 


Here are to be noted increases that, 
in some cases, such as butter. cheese, 
dried and preserved fruit and meats, 
run into many thousands per cent. ; 
but quite a number of other items 
show big increases, as the following 
table indicates :— 


Exports oF CERTAIN OTHER 
MANUFACTURED COMMODITIES. 


1910. 1926. 
Bark extract.......... b.| — (38,544,586 
MANTECH... c/c.< aiesvannvaun Tb. — 10,322,123 
OS WH GOs ctice eis si aceces gals. 879,852 | 2,963,000 
Spirits, non-potable. . gals. 950 451,776 
Soapianesy Seaehiae es th. | 146,984 | 66,460 
Tobacco and Cigarettes.Ib. | 182,197 | 852,624 
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The foregoing may be accepted as an 
index of the development that has 
taken piace in the exports of manu- 
factured goods other than food or 
drink; and the degree of development 
is highly satisfactory. 

Overseas readers may regard the 
totals as small in comparison with the 
exports of older countries; but they 
should regard the volume of increase 
shown by comparison of the two years 
as one of the many indications of the 
manufacturing possibilities of the sub- 
Continent. Compared with the return 
of, say, twenty-five years hence, most 
of the export figures that have been 
quoted in this chapter will undoubted- 
ly sink into insignificance; but they 
are of value now as indications of 
possibilities. They give point to the 
oft-reiterated fact that South Africa 
has great possibilities as a manufac- 
turing country, because of her wealth 
of natural resources, and because of 
her favourable geographical position in 
relation to the markets to the north, 
east, and west. As indicated at the 
beginning of this chapter, the figures 
cannot be taken as a complete guide 
to the manufacturing progress of the 
country, for large quantities of South 
African made goods are now consumed 
locally; but they do show that South 
Africa has definitely embarked upon 
her inevitable career as a country ex- 
porting manufactured goods. and com- 
parisons, such as have here been made, 
between 1910 and 1926, show how 
rapidly she is progressing in that 
direction. 


CHAPTER III. 


A SUMMARY OF .MANUFACTURING 
PAG) GigE Oo: 


ANUFACTURING _ industries 
have made notable progress 
in South Africa during the 
past ten years, and undoubtedly 
the abnormal conditions created 


all over the world by the European 
war were in a large measure res- 
ponsible for this. It is not to be 
inferred from this, however, that the 
gradual disappearance of those condi- 
tions will necessarily have an adverse 
effect upon the activities of South 
African manufacturers. Many indus- 
tries had already been soundly estab- 
lished before the war gave them a 


Total No. of 
Year or Period in which Factories started 
Operations Began. in that Year or 
Period. 
Before ad soOs meee a eee eee 505 
TS9O=1S9O! ale feet etre ee 615 
19001909 sb ole snteoer ier ws | 1,645 
ROTOR Ties eateries oisienadaya she | 1,608 
OU Ger cet ecesz Wis exevs anaes sr erage 335 
LOM aaeers oe Makan ge sie less eres 401 
LOUS aoe SU ees ora Sen ce 465 
FOLD MPS ee aout hs erekosuees j 747 
TO QO repo tage scesudlta asesatatec arouses ote 568 
QO ecsire ce Nears ycrexs Brecs tnucio: ya's) sce¥al | 116 
MOD De eyerc sacs Maruca tschay Gree 50 
7,055 
E923’ Decreases... sec ae anaen 26 
TODAL aes f= gavin tum yas if 7,029 


tremendous fillip. The abnormal con- 
ditions also provided the opportunity 
for the establishment and development 
of a number of other industries. Some 
of these may find themselves unable to 
continue when the conditions of the 


world’s trade return to normal, 
although as to that it would be diffi- 
cult to prophesy. The main point is 
that South Africa is now definitely on 
the threshold of her career as a manu- 
facturing country. With a wealth of 
raw materials at her disposal, with a 
growing white population, and a great 
native population that is every year 
developing greater needs, and with 
important markets to the north, cast, 
and west, there can be no turing 
back. Hvery year sees further pro- 
gress, existing industries being exten- 
ded and new ones begun. 

Illustrating in a general way the 
growth of manufacturing industries, 
the figures in the preceding table show 
the periods in which the 7,029 factories 
in the Union were established. 

The returns for 1922-23 are the 
latest available, and some of these 
factories may have ceased working, 
whilst others have come into existence. 
The net result, however, is that, whilst 
in 1916 there were 4,708 factories in 
existence in the Union, in 1923 there 
were 7,029, representing an increase in 
number of establishments of about 49 
per cent. 

In 1922-23 the value of the ma- 
chinery, plant, and tools installed in 


these 7,029 factories was £29,588,000, 


and they employed 172,047 hands 
(of whom 61,296 were Europeans), 
paying out £19,186,334 in wages. 


They used £37,140,000 worth of raw 
materials (almost half of which was of 
South African crigin), to the value of 
which they added over £37,000,000 by 
manufacturing process, The gross 
value of the output of these seven 
thousand odd factories was thus over 


£74,000,000. 
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The following table shows the value different Provinces of the Union in i 
of materials divided up into seventeen 1923-23 :— 
classes used in the factories of the 

-J.—VaLvueE or Materiats UseEp in Factoriss, 1922-23, nv Certain INDUSTRIAL CENTRES AND IN THE 


UNION. } 
§ 
Witwaters- Cape Port : { 
Class of Industry. and. Parinanlan Durban. Elizabeth. Union. i 
| 
£ £ £ s £ | 
Raw material... j...:..2.. 421,253 140,599 315,464 15,082 1,134,664 H 
ii.,Stone, clay, etc.:7:-..... 227,926 36,790 25,432 955 423,580 i 
lias WOO. 6. dre eee ews « ate | 319,019 260,341 161,734 61,298 975,552 fi 
iv. Metals, engineering, etc... 2,967,042 839,140 880,988 68,629 5,930,511 
v. Food, drink, ete.......... 3,452,036 3,431,525 1,732,107 640,690 | 15,577,019 
vi. Clothing, textiles, etc..... | 502,413 377,880 178,649 36,793 1,329,636 l' 
vii. Books, printing, etc....... | 444,141 373,330 82,253 31,521 1,072,539 | 
viii. Vehicles, etc.........225 173,373 95,376 47,415 11,873 607,632 i 
ix. Shipbuilding, etc......... = 6,283 13.378 = 19,661 
x, Hunmiture; .etes. ..s6 6-0 = | 228,739 263,884 79,006 56,686 673,335 \ 
xi. Chemicals, etc............ 993,872 981,752 950,038 44,241 3,161,704 H 
xii. Surgical instruments, etc.. | v +25 ,263 5,733 7,382 1,648 46,618 
Xille Jewellery, \66Co. ens. viens 4 
xiv. Heat, light, and power.... 754,112 187,805 79,316 24,928 1,140,926 
xv. Leather and leatherware.. 143,604 341,651 31,858 411,167 1,411,869 
xvi. Building and contracting.. | 1,092,067 594,960 618,311 149,961 3,535,033 : 
xvii. Other industries.......... | 38,361 19,850 4,777 61 99,524 
| | | | 
ML OMAt teas oa oc £ | 11,783,221 7,956,900 5,208,108 1,555,533 | 37,139,803 


In the next table is shown the value __ be noted that South African materials 
of the South African materials used make up about 45 per cent. of the 
in the factories of the Union. It will total of materials used in 1922-23 :— 

II.—Vatve or SoutH AFRICAN MATERIALS INCLUDED IN TaBLE IJ, 1922-23. 


| 
Witwaters- Cape Port Be, 
Class of Industry. sand see atin Durban. Elizabeth. | Union. 
£ & £ c 23 

1a) Raye Ma terial tote. acento 419,727 134,896 238,161 6,791 1,021,922 

ii. Stone, clay, ete.......... | 118,039 12,946 9,939 448 177,591 

WLALWOOUs cia tect na titake cravsssieoe 108,380 12,974 28,586 5,287 246,646 

iv. Metals, engineering, etc... 127,840 34,753 36,040 2,596 259,674 

v. Food, drink, etc.......... | 3,070,568 2,295,063 1,245,967 279,904 12,533,112 

vi. Clothing, textiles, etc..... | 21,701 23,653 7,363 715 64,083 
vii. Books, printing, etc....... | 3,115 3,081 55 10 6,974 . 

vill.) Vehicles, 6t0..505 6. cos acct | 22,380 18,224 3,820 615 104,108 

ix. Shipbuilding, etc......... — 100 64 _— 164 

Ku HUPMICUIE, VCC. sc0c0.0 a ee casi | 6,930 8,491 4,562 4,131 25,684 

Xi, Chemicals; (etGss<<c- oss. 177,070 122,033 | 522,588 8,060 953,584 

xii. Surgical instruments, etc.. als * 6,086 1,289 166 661 12,5651 

xiii. Jewellery, etc............ if 

xiv. Heat, light, and power.... | 28,355 28,561 12,949 12,775 99,328 

xv. Leather and leatherware.. | Us PA 23 242,783 15,948 275,566 995,370 

xvi. Building and contracting.. 15,709 | 62,978 | 54,153 3,951 157,955 

xvii. Other industries.......... H 21,839 1,083 200 — 24,018 

| 
| 
TORAH 5 058 weeks £ | 4,259,912 3,002,908 2,180,561 601,570 16,682,764 
an SSS Ge Me easy) = SaaS EE ES Ses 


* Classes combined in industrial centres owing to small number of establishments concerned. 
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Table III shows the gross value of factory production in the Provinces of 
the Union from 1915-16 to 1922-23 :— 


IIJ.—Gross VaLuE or Facrory Propuction, 1915-16 To 1922-23. 


In Table IV the gross value of output of factories the cost of 
factory production for. each class of materials used, the value added in the 
industry for 1922-23 is shown. By process of manufacture is obtained. 
deducting from the gross value of the 
IV.—Gross VaLuE oF Factory Propuction or Hacu Crass in CERTAIN INDUSTRIAL CENTRES AND | 
IN THE UNION, 1922-23. 
= = . 


Year. Good Hope, Natal. Transvaal. megs eee Union. 
£ * £ | £ £ 

TONES. con ado coocmoc ia Sopeo 14,616,427 9,655,505 14,266,643 | 1,886,307 40,434,882 

VOWS 7AM eravers « otelealslats exexetnieye es 18,042,980 11,284,394 17,638,888 | 2,491,152 49,457,414 

DO TBS eecacs cx leisus late teas <ieberouar eyes 22,647,248 13,754,356 21,781,402 2,623,904 60,806,910 

LOTS ET Ore ws cle neccistme os aewrsie-s 8s 25,544,312 16,796,411 26,373,345 3,220,030 70,934,098 

LOU OSLO treats: is spatter eie ets wis mia a 33,157,026 21,978,325 33,225,833 | 4,552,660 92,913,844 

OZ GO wx tossterst ole cistalecwiact's a0 35,231,715 23,790,541 34,646,876 4,638,778 98,307,910 

NO QTD Dis Tin eisrnatel te ler maetgree ee 28,301,757 18,519,810 28,674,085 3,950,647 79,446,299 

OQ 2 Sitroave x tecionsetins eters areueteis 26,562,111 16,328,711 27,952,789 3,642,681 74,486,292 
: 
| 


| 

Witwaters- Cape : 
A Class of Industry. wae 4 en ais | Durban. | ee Union. 

29 £ £ £ & 
i, Raw material......°...... 459,207 192,730 381.795 58,230 1,514.583 
il. Stone, clay, etc... 1,073,909 212.569 89.477 24,844. 2,303.275 
ALLS VV OO ara ci eicratelaterst eter itel= 600,864 489,721 328,558 | 111,622 1,865,778 
iv. Metals, engineering, etc... 6,533,065 1,838,997 1,748,955 158,074 13,288,061 
vy. Food, drink, etc.......... 4,997,333 5,951,448 2,453,933 959,396 | 23,839,179 
vi. Clothing, textiles, ete..... 1,101,246 821,563 344,353 91,908 2,847,980 
vii. Books, printing, etc....... 1,433,803 1,182,100 359,752 131,084 3,820,714 
viii. Vehicles, etc...........+. 474,366 231,450 138,214 33,202 1,593,044 
ix. Shipbuilding, etc......... — 17,191 35,456 — 52,647 
x. Furniture, ete............ 441,984 547,832 175,037 103,197 1,386,320 
xi, Chemicals, etc.. a3 1,673,984 1,688,501 1,741,659 77,562 5,534,316 
xii. Surgical instruments, ete... |) *80,794 27,563 17,566 11,231 154,742 

xiii. Jewellery, 6t¢........45.. 

° xiv. Heat, light, and power.... 3,549,822 683,467 364,099 125,655 5,463,583 
xv. Leather and leatherware.. 254,865 694,223 72,212 742,277 2,546,154 
xvi. Building and contracting.. 2,559,123 1,311,066 1,327,252 353,252 7,801,126 

xvii. Other industries.......... 96,964 191,781 175,067 510 524,790 
DPOWAT 5s storsis/atfelerers £ | 25,331,329 | 16,082,202 9,753,385 2,982,044 | 74,486,292 
£ £ £ £ £ 
Average value of output Ls 
employee......... 444 515 472 421 433 
Average value of. ‘output per 
white employee..........-.. 1,155 1,445 1,461 997 1,215 


* Classes combined in industrial centres owing to small number of establishments concerned. 


A SumMMaAry oF MANUFACTURING PROGRESS. 


Table V shows the value added to 
raw materials in process of manufac- 
in the case of each 
industry in certain important indus- 


ture, 


class of 


trial centres. 

Particulars are also given as to the 
average value added (a) per employee, 
and (6) per white employee. 


V.—VaLvuE ADDED IN Process OF MANUFACTURE IN FActToRIES IN CERTAIN INDUSTRIAL CENTRES AND 
IN THE Union, 1922-23. 


- Witwaters- Cape Port 
Class of Industry. mana Peninenth: Durban. Bea Gonhe Union. 
£ £ £ £ £ 
Tema eMaAtELal ccc cscs ae 37,954 §2,131 66,331 43,148 379,919 
Ms SONS, CLAY 55 CUCixefatesi-taisle = 845,983 175,779 64,045 23,889 1,879,695 
MTS eaVVOOC ave co racahes ofotey Rees aes 281,845 229,380 166,824 50,324 890,226 
iv. Metal, engineering, etc.... 3,566,023 999,857 867,967 89.445 7,307,550 
v. Food, drink, etex........ 1,545,297 2,519,923 721,826 318,706 8,262,160 
vi. Clothing, textiles, etc..... 598,833 443,683 165,704 55,115 1,518,344 
vii. Books, printing, etc....... 989,662 808,770 277,499 99,563 2,748,175 
viii. Vehicles, etc............. 300,993 136,074 90,799 21,329 985,412 
ix. Shipbuilding, etc......... — 10,908 22,078 — 32,986 
=.) Wurnitire, 6t@ise 2 on sant 213,245 283,948 96,031 46,511 712,985 
xi. Chemicals, etc............ 680,112 706,748 791,621 333321 2,372,612 
ee Sore eal siemens) Se ala mena 21,830 10,184 9,583 108,124 
xin. Jewellery, 60.05... 0. 
xiv. Heat, light, and power.... 2,795,710 495,662 284,783 100,727 4,322,657 
xv. Leather and leatherware. . 111,261 352,572 40,354 331,110 1,134,285 
xvi. Building and contracting. . 1,467,056 716,106 708,941 203,291 4,266,093 
xvii. Other industries.......... 58,603 171,931 170,290 449 425.266 
POAT: Hay opeportes £ | 13,548,108 8,125,302 4,545,277 1,426,511 | 37,346,489 
£ £ £ £ £ 
Average value added per em- 
IOV EC cg sicrcie are sinteis ss ctevensners cat 237 260 220 201 217 
Average value added per white 
Employees kis stevens dart sie tat 618 730 681 477 609 


* Classes combined in industrial centres owing to small number of establishments concerned. 


CHAPTER IV. 


LABOUR TNSSOtA Hh Ar RICA 


ENERALLY § speaking, labour 
may be divided into three 
broad classes—skilled, semi- 


skilled, and unskilled; but there is 
probably no other country where the 
workpeople are also so clearly divided 
as in South Africa. 

Skilled work in the Transvaal and 
Orange Free State is almost entirely in 
the hands of Kuropean workers. Semi- 
skilled work is principally done by 
coloured or native workers; whilst the 
heavy unskilled work is almost 
entirely performed by native labour. 
In the Cape Province and Natal a 
considerable portion of the skilled 
work is also done by coloured workers. 

Conditions in the Union of South 
Africa vary to some extent in the 
different provinces, as they do in other 
countries, but there are also racial 
differences to be considered. In the 
Transvaal and Orange Free State there 
exists what is known as the “‘ colour 
bar.’’ In the past this was largely 
based on sentiment and public opinion, 
with the object of preserving the 
skilled work for white people only. 
This colour bar was also generally 
supported by the trade unions. In the 
coastal provinces, Natal and the Cape, 
there was not the same _ prejudice 
against employing colowred or native 
workers on any class of work. No 
colour bar existed, and some of the 
trade unions catering for highly 
skilled craftsmen, such as the Amalga- 
mated Engineers’ Union, the Typo- 
graphical Union, and others, admitted 
coloured workers to membership. 

Legislation adopted in 1926 enables 
the Government to issue certificates of 
competency to Huropeans and certain 
classes of coloured workers employed 
as mine managers, mine overseers, 


mine surveyors, mechanical engineers, 


engine-drivers, miners entitled to blast, 
and others employed in, at, or about 
mines, works, and machinery. Parti- 
cular classes of work may be restricted 
to Europeans and coloured workers, and 
duties and responsibilities may be pre- 
scribed by regulation. The exclusion 
of natives from these prescribed classes 
of work establishes by law what is 
known as the.“‘ colour bar.’’ 

In Kuropean countries a wrong 
impression often exists regarding the 
abilities of skilled craftsmen available 
in South Africa. While it is true that 
an ever-increasing number of artisans 
are being trained in South Africa, the 
majority of skilled workers now in the 
country have come from overseas; 
attracted by the higher wages and the 
wider field, many of the most highly 
skilled workers have migrated here. 
Emplovers may feel assured that they 
can obtain skilled craftsmen who will 
take second place to none as regards 
ability and general knowledge. On 
the average their experience has been 
greatly improved by handling all 
classes of machinery from every manu- 
facturing country in the world. 

Although in the Transvaal and 
Orange Free State practically all the 
skilled, and a large portion of the 
semi-skilled work is performed by 
Kuropeans, there are a few occupations 
where coloured men and women, or 
even natives, do the work. On skilled 
or semi-skilled work of a mechanical 
nature the efficiency of the coloured 
and native workers is good, and, on 
the whole, they make excellent work- . 
men. 

The question of wages is, of course, 
one of the most important factors, and 
very often determines the class of 
labour to be employed, and the follow- 
ing tables show the rates of wages paid 


SE 
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throughout the Union to the principal 
classes of skilled artisans as at 30th 
June, 1926 :— 


ENGINEERING—48 Hours PER WEEK. 


Blacksmiths, boilermakers, electri- 
cians, fitters, millwrights, moulders, 
patternmakers, and turners :— 

Per Hour. 


Cape Province...... Cape Peninsula.... 
Port Elizabeth.... 
East London,..... 
Kimberley... ..). 
Pietermaritzburg... 
Durban sr. Ma ss 
PLetOria). <i) ale leheace.e 
Johannesburg and 

Witwatersrand.. 2 
Orange Free State Bloemfontein...... 2 


Watale oaitesa saan: 


wpwonwnwnwnwpwszr 


me 


Transvaal........- 


Oona = 
BS BeP2a2aaa 


Prruyting TRADES. 


Buitpinc Trapres—44 Hours PER 


WEEK. 
Bricklayers, carpenters, masons, 
plasterers, plumbers, etc. :— 
Per Hour. 
Reels 
Cape Province..... Cape Peninsula.... 2 9 
Port Elizabeth.... 2 9 
East London...... 29 
Kimberley........ riety) 
Natal............. Pietermaritzburg... 2 11 
Durbansi7o. fk. ord 
Transvaal......... Pretoria, ......./. 3 4 
Johannesburg and 
Witwatersrand... 3 4 
Orange Free State Bloemfontein.,.... 3 3 


Painters are paid from 2d. to 5d. 
less per hour than the above rates, 


Wages per Week. 


Hours per Week. 


Journeymen 
Area and Branch. Journeymen, other Operators on Peseta Operators 
ie dtp sh Typesettin, Typesettin ee 
Machine te Spine 8 Vashing © | Typesetting 
Operators. 7 Operators Machines. 
| Day. Night. Day. Night. | Day. | Night.) Day. | Night. 
hy mead: s. d. s. d. EKG | 
Area 1. 
Capetown..........+-. 
Hast Londotescrs- sist bh goa g (| igeto | Tsao? | ag eo aan Iexo ele apleiiag 
Maritzburg........+... 
Port Elizabeth........ | 
Area 2. 
Kimberley............ YY Wee AG 145 9 145 9 160 3 46 40 43 40 
Potchefstroom......... f | 
Area 3. 1 
Bloemfontein.......... 142 6 156 9 156 9 172 6) 5 
Divbail. kee ee pram 32) Meee | Tee eB) Pepe ir tt So" ane See ae 
Area 4. | 
Bast) Rand scree aalsesere 
Johannesburg......... 152 6 167 9 167° 9 184 6 46 40 43 40 
PKCtOris...Alers he oe asite ee | 
Area 5. 
IGHOdESisi era. eareatareree 172 6 189 9 189 9 208 9 46 40 43 40 


The wages of semi-skilled labour 
approximates, roughly, from 50 per 
cent. to 75 per cent. of the rates paid 
to skilled workers. 


In Natal and the Cape, skilled 
coloured workers in most cases are 
paid slightly lower rates than skilled 
Europeans for the same class of work. 


In the case of coloured and native 
labourers employed as operators in 
factories, on the mines and railways, 
or on unskilled work, the wages paid 
are very low when compared with the 
rates paid to Europeans. Although 
aribas to the South African, these 
differences require some explanation to 
the oversea reader. In South Africa 
the Huropean worker lives at a stan- 
dard equal, and often superior, to that 
of his oversea confrére. The coloured 
man lives on a much lower standard. 

Natives employed on mines are 
housed in what are called ‘‘ com- 
pounds,’’ and the employer feeds them 

and also provides medical attention. 
The cost of keeping natives in this 
manner works out at approximately 
1s. ld. per native per day. The staple 
food of the native consists of porridge 
made from ground maize, called 
‘© mealie-meal.’’ This porridge i is eaten 
without milk or anything added. In 
addition to his keep, the native is paid 
from 2s. to 2s. 6d. per day. 

Tn other avenues of empioymenit the 
conditions of native workers vary with 
circumstances; some employers pro- 
vide housing accommodation only in 
addition to pay, while others pay in 
wages alone and leave the native free 
to make his own arrangements regard- 
ing food and accommodation. 

As in the case of white workers, the 
wages vary throughout the country, 
but may be taken approximately as 
follows :—On the mines, with food and 
housing provided at a cost of Is, 1d. 
beh day, the native is paid an average 
of 2s. 3d. per day in addition. On the 
seal African Railways natives are 
paid an average of 2s. 3d. per day plus 
food and quarters, and approximately 
2s. 9d. without food or quarters. In 
other employment, with no food or 
housing, the wage runs from 2s. to 
3s. 6d. per day. “Natives employed as 
farm labourers are paid about 30s. per 
month, and usually bnild their own 


huts or shelters. 
During the past decade employers 
and employees have formed associa- 
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tions or trade unions, and the principle 
of collective bargaining as to working 
conditions has been fairly well estab- 


lished, particularly in the | larger 
centres. 
Joint boards, representative of 


employers and employees in most of 
the principal industries, were estab- 
lished during the war period with, on 
the whole, very satisfactory results. 
The most ‘outstanding was Ube joint 
board for the printing industry, which 
was representative of all the provinces 
in the Union of South Africa. 

In 1924 the Industrial Conciliation 
Act was passed. Under this Act pro- 
visions were made for establishing 
industrial councils, thus practically 
legalizing the system of joint boards. 

Where agreements are arrived at 
regarding working conditions and rela- 
tions between employers’ and employ- 
ees’ organizations, such agreements 
may be applied to all employers and 
employees in the area for which the 
industrial council is considered repre- 
sentative and are enforceable in the 
law courts. 

National agreements regarding 
wages and working conditions have 
now been established in the printing, 
building, furniture, and leather indus- 
tries. A considerable number of local 
agreements have also been entered into 
and further agreements, national and 
local, are being negotiated. 

Provisions are also made for the 
appointment of conciliation boards, 
where no industrial council exists, 
deal with specific pee Agree- 
ments arrived at by such boards may 
nlso be extended and given the full 
force of law. 

Factory legislation, which applies 
uniformly throughout the Union, pro- 


vides for inspection, vegistration, 
hours of work, and sanitary and 
hygienic conditions, ete. Legislation 


also exists for the regulation of 
apprenticeship to certain trades by the 
appointment of committees represent- 
ing employers and employees. These 
committees advise the Minister con- 
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cerned, and when he is satisfied regard- 
ine any proposals made, such condi- 
tions are published as regulations and 
thus become binding. Thus by these 
social enactments employees’ interests 


are safeguarded, and employers are: 


protected te a considerable extent 
against unfair competition, 

In 1918 an Act of Parliament was 
passed making provisions for the 
appointment of wages boards with 
power to fix wages for women and 


young persons in certain occupations 
with the object of preventing sweat- 
ing. The 1918 Act was repealed by the 
Wages Act of 1925, in which provi- 
sions are made for the appointment of 
a permanent wages board having power 
to deal with the wages of all classes of 
workers employed in any industry 
other than those employees whose con- 
ditions are governed by agreements 
under the Industrial Conciliation Act 
of 1924. 


a 


| 
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CHAPTER V. 


ARV PEWeOPr aN DUST RIAL 
CONDITIONS. 


T is convenient to group industries 
in four centres, viz., Cape 
Western Province, Port Eliza- 

beth, Durban, and the Witwatersrand. 


Cape Western Province. 


This, the oldest Province of the 
Union, possesses the important seaport 
of Capetown, where, general.y speak- 
ing, industries of all kinds are carried 
on. The population of Capetown, 
Municipality comprised in 1926 
113.027 Europeans and 101,336 non- 
Europeans, and including Wynberg 
124,422 Huropeans and 114,245 non- 


Europeans, affords a good labour 
market apart from the reservoir of 
native labour available inland. The 


Province is well served by railways, is 
in direct communication with all other 
Provinces of the Union in this respect, 
and being situated at the southern 
extremity of the Peninsula is well 
placed for export trade, particularly as 
the port of Capetown is on the direct 
ocean route of steamers going to the 
Fast. 


Port Hlizabeth. 


This is the largest town in the 
Eastern Province, and on accoun+ of 
the large number of boot and shoe 
factories is frequently spoken of as the 
“Northampton ’’ of South Africa. 
Other important towns in the Hastern 
Province are Kingwilliamstown, East 
London, Queenstown Mossel Bay, 
Aliwal North, and Oudtshoorn. Not- 
withstanding the number of industries 
that flourish in this district, there 


would appear to be ample room for 
more. For example, there are consider- 
able deposits of fine white clay, fruit 
is grown in plenty, and the plants 


necessary in the manufacture of 
brooms grow in the district in great 
profusion. Fibre plants are also 
grown in large quantities; there 
are several varieties, and _ the 
extraction of fibre should prove 
an industry worthy of fostering. 
Wool is produced in abundance, red 
ochre is found in ail parts, tobacco of 
all grades is grown, and watt.e and 
wattle bark are plentiful. Port Eliza- 
beth is well sicuated for both inland 
and oversea trade; it is connected by 
rail with all inland railway systems, 
and the outputs of the various factories 
find a market throughout the Union of 


South Africa and Rhodesia. 
Durban. 

This is the largest town in the 
Province of Natal, and is rapidly 
forging ahead industrially. Many 


large important industrial concerns are 
established in the town, and others are 
in process of construction. The grow- 
ine of sugar-cane on the coast belt of 
Natal keeps a large number of sugar 
refineries in operation, and there are 
considerable quantities of by-products 
produced. The development of the 
port is proceeding apace. and upon 
much of the land reclaimed, factories 
are being built. The town is excel- 
lently placed in the matter of rail and 
sea communication; it is the nearest 
port to Johannesburg and to the centre 
of the gold and coal fields, and all 
classes of shipping are able to come 
right into the docks. Labour is plenti- 
ful and reasonably cheap; the un- 
skilled workers are drawn from the 
Zululand reservoir near by, and, in 
addition, there is an ample supply of 
Indian labour. 


A ReEvinw oF INDUSTRIAL CONDITIONS. oil 


Witwatersrand. 


This is a plateau 6,000 feet above 
- sea-level, where the gold reef is found. 

The area extends approximately 6U 
miles east and west, and supports a 
dense population. Johannesburg, the 
chief town, possessed a population of 
282,971 in 1921, made up of 150,286 
Europeans, 115,120 natives, and 17,565 
Euro-Africans and Asiatics, and a 
European population of 168,545 in 
1926. In addition to Johannesburg, 
there are many towns of smaller size all 
connected by rail to the former, the 
train service being frequent, regular, 
and comparatively fast. industries of 
all kinds have sprung up to meet the 
requirements of a iarge population, 
and, of course, chere are vast tracts of 
country inhabited by Europeans and 
natives to be served up-country and 
in-and generally. The town of Pre- 
toria (the capital) is included in the 
Witwatersrand for the purpose of this 
review; it is connected direct to Johan- 
nesburge by rail, and a fast and fre- 
quent service of trains is daily in 
operation. The distance by rail is 45 
miles; by road it is 10 miles less. 

It will be understood that the min- 
ing industry employs a huge army of 
workers (20,782 Europeans and 183,965 
coloured persons, preliminary figures), 
and, naturally, factories have been 
established to supply the demands of 
employer and employee. 

The chief class of industry on the 
Witwacersrand is that connected with 
engineering (including cement works), 
but, generally speaking, there are 
factories and workshops dealing with 
every kind of vroduct. For instance 
the last industrial census disclosed that 
the Witwatersrand possessed 175 
establishments for the manufacture of 
vehicles, whereas the next largest 
centre was Capetown with 97. Simi- 
larly, food and drink factories on the 
Witwatersrand totalled 289, Durban 
74, Port Elizabeth 41, and Cape 
Peninsula 255. 

The growing of what is termed 
“* Transvaal tobacco ’’ has resulted in 


the erection of many large factories, 
at which large numbers of workers 
are employed. Recently many farms 
have been planted with cotton, and it 
would appear that this industry has 
enormous possibilities. Cotton ‘‘eins”’ 
have been erected in various parts of 
the district, and a fairly large >xport 
trade with Europe is now in operation. 
The Witwatersrand may also he 
stated to be the centre of maize ~ulti- 
vation, and a large factory for the 
making of starch and other maize 
products is operating successfully. 


Municipal Industria! Facilities, 


Without exception, all local author- 
ities welcome the establishment of 
industrial concerns, and many of tbem 
have special committees dealing ex- 
pressly with the subject of encourage- 
ment of industries, etc. All the 
larger municipalitiés have their cwn 
power stations and water supplies; 
and, in many, special cheap races are 
in operation for factories and other 
indusiries. 

(1) Capetown. 

Electric energy is supplied under 
special contract at bulk supply rates. 
Ample land is available for the erection 
of factories, and as far as health and 
sanitation are concerned, the city 
stands in a similar position to the large 
towns of Great Britain. Water is 
supplied for industrial prrposes at 
2s. 10d. per 1,000 gallons at from 
100 ft. to 250 ft. head pressure. 

In the Cape Province there are many 
other towns, such as Wellington, 
Stellenbosch, Robertson, etc., possess- 
ing factories of all kinds, and in order 
to encourage industries the various 
local authorities have established 
schemes, such as— 


(a) areas of grornd set aside for 
industrial purposes; 

(b) railway sidings available, if 
required ; 

{c) special cheap water and light 
rates; 

(d) special 
rates. 


cheap electric power 
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(2) Durban. 

Sites are available for industrial 
purposes, and Government leases may 
be secured on favourable terms. All 
necessary information may be obtained 
from the town clerk. ° 

In the smailer towns of Natal special 
- facilities exist, such as suitable areas 
of land at £5 per acre at Ladysmith, 
cheap water and power rates, and so 
forth. 

(3) Port Elizabeth. 

Land has been specially set aside for 
industrial purposes, and the Council 
is prepared to assist applicants for 
sites. There is a particularly good 
water supply, and the rate for indus- 
trial purposes is ls. 6d. per 1,000 
gallons for the first 100,000 gallons, 
decreasing 1d. per 1,000 gallons for 
every 100.000 gallons used after the 
first 100,000. Electric power is sup- 
plied by the municipality at a low 
cost. 

In other towns of the Eastern Pro- 
vince various facilities exist; for 
example : — 


East London.—Several sites owned 
by the Council eminently suitable for 
factories, can ‘be purchased at low 
rates. The sites are conveniently 
situated and near to the main line of 
the South African Railways and to the 
Buffalo Harbour. Arrangements can 
be made with the railway authorities 
for the necessary railway sidings. 


Kingwilliamstown.—Most _ suitable 
factory sites have been set aside by the 
Borough Council which can be pur- 
chased at a low figure and on very 
easy terms, or they may be leased at 
exceedingly moderate rentals. Other 
facilities consist of abundant water 
(soft), plentiful cheap labour supply, 
and cheap rates for electric power and 
water. 


Uitenhage.—Twenty-one miles from 
Port Elizabeth. The town possesses 


a large commonage providing suitable 
sites for factories, and the Council is 
prepared to deal generously with appli- 


canis. Hlectric power, electric light, 
and the water supply are abundant and 
cheap. There are large railway work- 
shops here covering 100 acres and em- 
ploying a large number of workers. 


(4) Wetwatersrand. 

Johannesburg.—The Council owns 
its own power station and gives every 
assistance to firms desirous of establish- 
ing industries. At present the Council 
is considering the acquisition of fur- 
ther ground for industrial purposes, 
as the original sites owned by the 
Council have all been disposed of. 
The large municipal market has an 
annual turnover between one and one 
and a half million pounds, most of 
the produce arriving by rail. This 
will give some indication of the town’s 
domestic business. The population 
is larger than that of any other town 
in the Union, and consequently offers 
a market for all kinds of produce. The 
water supply is ample and pure, and 
the Council possesses adequate storage 
capacity. Assessment rates are levied 
at present on the capital value of land 
only and amount to 7d. in the £1 for 
the year ended 30th June, 1926. 


Germiston.—Nine miles from Johan- 
nesburg by rail. The electric power 
station of the Victoria Falls and 'l'rans- 
vaal Power Company, Ltd., is situated 
on the Victoria Lake at Germiston, 
and is contiguous to the industrial 
sites. There is a sub-station on the 
industrial area itself for the distri- 
bution of electric power for manu- 
facturing purposes. 

Special industrial sites have been 
laid out by the Council with rail com- 
munication direct to the site, and the 
price is £336 per acre freehold, inclu- 
ding the rail siding, which is a front- 
age to the stand. Rating is upon the 
land only, and at 7d. in the £1 (for the 
year) is £9. 16s. for an acre of ground 
valued at £336. 

Germiston is an important railway 
centre; it contains the Gold Refinery, 
and is in the centre of a large indus- 
trial area. 
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General. 


It is impossible to deal with every 
town in this volume, but an attempt 
has been made to give some idea of the 
industrial conditions of the country. 
It can be said, without qualification, 
that all municipal councils are anxious 
to encourage industries, and while 
some of the larger have special schemes 
and special sub-committees dealing 
with this subject, yet all, without 
exception, offer special terms and con- 
ditions in the way of cheap sites, 
cheap power, light, and water to 
industrial establishments. Particulars 
in detail can be obtained from the 
town clerks of all the local authorities. 


Industrial Legislation. 


With the growth of industrialism, 
it followed that public opinion would 
demand legislation to protect the 
country from many of the ills and 
abuses which have retarded older 
industrial countries, and the following 
are among the laws that have been 
promulgated :— 


Factories Act, No. 28 of 1918. 
The Regulation of Wages, Appren- 
tices, and Improvers Act, No. 29 
of 1918. 
Juveniles Act, No. 33 of 1921. 
Apprenticeship Act, No. 26 of 
1922. 


H 


CHAPTER VI. 


Mosl LUNGeROE.. WEIGH TS"ANP 
NMIBAS UE TS? 


HE Weights and Measures Act 
came into force on the 2nd 
April, 1923, and the Regula- 

tions on the Ist May, 1923. The Act 
has been in operation for over two 
years, and it is now possible to review 
its operation and form some idea as 
to the suitability of the measure for 
this country. 

It has from time immemorial been 
a universally recognized axiom that 
trade can only be conducted on the 
basis of some accepted standard, 
whether, as in the case of primitive 
man, that standard be a pebble or the 
span of the human hand, or, as in 
modern practice, a quantity defined 
with the greatest scientific accuracy 
and possessing qualities which reduce 
to a minimum its liability to variation. 
In the Union Act, the fundamental 
units of the Metric System, the kilo- 
eram and the metre are adopted as 
the reference units of weight and 
length, from which all other standards 
are derived. This enables the units 
of the standard weights and measures 
actually in use to be defined in terms 
of the standards deposited at the Inter- 
national Bureau of Weights and 
Measures to within one part in ten 
million. The wisdom of this arrange- 
ment may yet be seen if and when 
the Union adopts the metric system, 
or in the event of other parts of South 
Africa in which the metric system 
is used being linked up with the 
Union. 

The passing of the Act swept away 
several anomalies in so far as recog- 
nized standards are concerned. In 
Natal the ton was 2,240 tb., whereas 


in the Transvaal and the Orange Free 
State it was 2,000 lb., with the optional 
use of either quantity in the Cape. 
Similarly, there were the imperial 
eallon, the Americin gallon, and the 
*“ old measure gallon,’’ which were 
recognized commercially throughout 
the various Provinces, and all of which 
differed as to the quantity they were 
supposed to represent. The system of 
weights and measures in use in the 
Union is the Imperial System with the 
Metric System as permissive under 
certain defined conditions. 

Prior to the coming into force of 
the Weights and Measures Act, the 
assizing of weights and measures was 
carried out on modern lines by the 
Municipalities of Johannesburg, Dur- 
ban, and Pretoria, and it was only 
after many ye.rs of agitation on the 
part of the commercial community 
that the Government ultimately 
decided to make the regulation of 
weights and measures a _ national 
matter. The Union Act is recognized 
as being one of the foremost pieces 
of legislation on the subject of weights 
and measures, and it is probable that 
had it seen the light of day at an 
earlier date it would have emerged 
from Parliament in a much less satis- 
factory form. Since the commence- 
ment of the Great European War 
several countries have had to adopt 
emergency mersures for the better 
protection of the public, and there are 
numerous traces of the experience so 
gained in the working of those 
measures to be found in the various 
provisions of the Union Weights and 
Measures Act. 


Sy) edi Cc. Davidson, Superintendent of Assize. 
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It may here be mentioned that the 
Government of Southern Rhodesia has 
recently adopted practically every 
provision of the Union Act. 

The main provisions of the Act may 
be summarized thus:—The use of 
uniform 


weights and measures 
throughout the Union; the prohibi- 
tion of instruments having novel 


features for trade use, unless and 
until approved by the Assize Board; 
false, unjust, and unassized weighing 
and measuring appliances are prohi- 
bited; goods sold by weight must be 
sold by net weight; certain specified 
commodities, w hen made up in pack- 
ages or tins, must be put up in 
accordance with a prescribed scale of 
quantities; and finally, goods which 
are imported may be held up at 
ports of entry by the Customs Authori- 
ties, unless they are in accordance 
with the provisions of the Act and 
Regulations. 

it isa truism, however, that the best 
of Acts, unless properly administered, 
has a tendency to become a dead 
letter, and this applies with peculiar 
force to a Weights and Measures Act. 

Turning then to the question of ad- 
ministration, the Government had two 
alternatives, either to undertake the 
whole or delegate a part to the larger 
municipalities. It chose the former 
after mature consideration of the ques- 
tion in its various aspects and 
bearings. The first duty was to get 
together the nucleus of a working staff. 
At first thought this might not appear 
to be a very difficult matter, but to 
any one possessing something more 
than a superficial acquaintance with 
the subject, it will not be a matter of 
surprise that this task presented con- 
siderable _ difficulty. Fortunately, 
there were in the country several men 
of experience who had _ previously 
served under one or other of the muni- 
cipalities that had established an 
Assize Department to meet the needs 
of their particular areas, and from 
these it was found possible to select 
sufficient suitable men to take charge 


of the six districts into which the 
Union was divided for the purpose of 
administration. For the rest, assist- 
ants were recruited from applicants 
who, though they had no practical 
training, appeared to have the 
necessary educational qualifications 
likely to enable them to successfully 
pass the examination prescribed in the 
Act. 

Attention was first given to the 
larger towns, and from those the 
activities of the Department have 
radiated outwards to the rural areas, 
until to-day almost the whole of the 
Union has been visited by an ussize 
officer. Apart from the use which was 
made of the railways, the Department 
had at the outset a modest fleet of 
three Ford cars. As experience of 
transporting large quantities of assiz- 
ing equipment was. gained, it soon 
became evident that motor transport 
would have to a large extent to take 
the place of railway transport if all 
the villages in the rural districts were 
to be visited. These are often to be 
found at distances of 100 miles and 
upwards from any railway line. It 
also became apparent in the early 
stages of the work that a much more 
powerful vehicle than a Ford car 
would be required if the work were to 
be successfully carried out, and during 
the past twelve months the transport 
service has been augmented by the 
supply of five Dodge screen vans, 
which are proving an efficient, and, 
on the whole, an economical and rapid 
means of transporting officers and 
their equipment to the various assizing 
centres. The itineraries which are 
arranged for rural areas are planned 
so as to enable the officers, as far as 
possible, to carry out their work in the 
dry season, but even so, almost 
impassable roads are a common 
experience, and the lot of the assizer 
is frequently a very unenviable one. 

Not the least important part of an 
assizer’s equipment is a_ plentiful 
endowment of tact. Especially is this 
necessary when dealing with traders 
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in country districts who, for the first 
time it may be, are having an official 
test applied to their weighing and 
measuring instruments. Unlike the 
urban trader, these people have not 
learned to appreciate the value of 
accurate and sensitive appliances. To 
many of them a scale which slowly 
oscillates between two fixed points 
must be a perfect weighing machine, 
and the question of leverage or lack 
of sensitiveness never appears to 
appeal to them. It is by no means 
unusual to find a platform scale, when 
loaded with, say, 1,000 lb., so lacking 
in sensitiveness through many years 
of wear, that it may require as much 
as 10 lb. to be added in order to cause 
the instrument to record 1,000 Ib. 
Presumably a farmer who had his 
wool weighed on such a scale would 
readily appreciate the point if he 
were being paid 2s. per Ib. for his 
wool, 

Then again, when a scale has to be 
rejected as unfit to comply with the 
Government regulations to which the 
assizer must work, the question of 
having the necessary repairs effected 
is one which gives a considerable 
amount of trouble to the officials. The 
fact that scale-repairing is a highly- 
specialized trade and cannot, as a 
rule, be undertaken by an ordinary 
blacksmith or engineer, results in this 
class of work being confined to a com- 
parative handful of firms who are 
competent to undertake it. Some of 
these firms, who are more enterprising 
than others, arrange to follow up or 
even precede the published itineraries 
of the assizer. The simultaneous 
appearance of their representatives 
and the assizer, in any area, often 
leads the trader to conclude that the 
Government official is nothing more 
or less than an agent for the repairing 
firm. The very suggestion of this is 
a constant source of worry and annoy- 
ance to the assizer and to the Depart- 
ment. On the other hand, it as 
frequently happens that the assizer 
goes to a sparsely populated district 


and is not followed up by a repairer. 
In such cases the complaint is made 
that there is no one who can undertake 
the repair work. The Department 
endeavours to deal with such cases 
with the greatest sympathy, and cer- 
tainly has not been guilty of harassing 
traders who find genuine difficulty in 
complying with the law in so far as 
their appliances are concerned. Those 
difficulties will gradually disappear, 
and it is confidently anticipated that 
in the course of the next few years 
the operations of the Department will 
be carried out with a minimum of 
friction. 


New Types of Apparatus. 


It may be of interest to state that 
the Assize Board has been kept 
unexpectedly busy during the last two 
years with applications to introduce, 
for trade use, different kinds of weigh- 
ing and measuring apparatus possess- 
ing novel features. In all, during 
that period, over forty new types have 
been dealt with, and in_ several 
instances certain modifications 
designed for the better protection of 
the public were insisted on, whilst in 
one instance the instrument was 
refused owing to defects in the prin- 
ciple on which it was constructed. In 
the above connexion it is remarkable 
how the old types of weighing and 
measuring instruments are being 
replaced with automatic or visible 
recorders, which rapidly perform the 
work required of them with wonderful 
accuracy. The supervision which is 
thus exercised by the Board safe- 
guards the unsuspecting trader 
against the blandishments of any 
adventurer who might attempt to sell 
him an instrument which he would 
later discover he was not allowed to 
use in trade. 

Some idea of the magnitude of the 
work and activities of the Assize 


Department may be gathered from 
the following facts:—During the year 
ended 31st March last, 


the assize 
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officers examined 36,544 weighing 
instruments, 157,801 weights, and 
144,969 measures, and collected in fees 
the sum of £14,975. 

The condition in which the appli- 
ances were found when examined is 
reflected by the fact that of the weigh- 
ing instruments, 8,054, or 22 per cent., 
were either rejected for defects or as 
being unfit for further trade use. In 
the town areas, the percentage of 
defective instruments would be con- 
siderably less. This is due to the fact 
that attention was first devoted to 
the appliances used by traders in the 
large towns. 

The inspectors of weights and 
measures—three in number—whose 
duty it is to see that weighing and 
measuring appliances are duly assized 
and not put to improper use and that 
the regulations pertaining to the sale 
of bread, butter, butcher-meat, coal, 
firewood, and many other commodities 
largely used by the public are being 
properly observed, made 10,457 visits 
in the course of the year. A large 
number of check-weighings of various 
kinds of goods was made during the 
year, and where the deficiencies were 
of a serious nature the delinquents 
were prosecuted. 

The total number of prosecutions 
for the year was 314, of which 88 were 
for unassized or unjust scales and 
weights, 49 for short-weight bread, 
13 for short-weight coal, whilst 64 
were for miscellaneous offences not 
enumerated above. The total fines 
inflicted amounted to £821. 5s. The 
highest fine imposed in any one case 
was £25. This occurred on two 
occasions, 

In some parts of the country the 
police are able to render very substan- 
tial assistance. Especially is this the 
case in connexion with the dissemina- 
tion of information regarding the 
fixed itineraries of assizers to the 
different areas, and the visiting of 
country stores to see if rejected 
appliances have been attended to. 
They have also taken proceedings for 


minor offences against a considerable 
number of traders in various parts of 
the Union—the figures are not at 
present available. 

The authorized staff of the Assize 
Department is as under :— 


Superintendent. 
Chief Clerk. 

First Grade Clerk. 
Third Grade Clerk. 
Typiste. 

District Assizers. 
First Grade Assizers. 
Second Grade Assizers. 
Senior Inspector. 
Inspectors. 

6 Junior Assistants. 


Making in all a total of 35. When 
it is pointed out that the City of 
Glasgow, with a population of a 
million people and its work concen- 
trated in a comparatively small area, 
requires a larger staff than has so far 
been sanctioned for the whole Union, 
it may be realized that whatever 
defects the Assize Department may 
have it cannot very well be argued 
that it is overstaffed. 


WH OODAWH eee 


Benefits of Uniformity. 


The benefits which have accrued to 
the community as a whole through the 
introduction of a uniform measure for 
the whole of the Union are perhaps 
most appreciated by merchants who 
do a considerable  inter-provincal 
trade. Formerly, it was a matter of 
almost every-day occurrence for a 
trader, say, in Johannesburg to pur- 
chase a truck of fodder in the Cape 
Province and find on its arrival at 
Johannesburg that there was a huge 
discrepancy—cases are on record where 
there was a deficiency of as much as 
2 tons on an 1l-ton truck—between 
the weight for which he was called 
upon to pay and the weight which 
he actually received when the goods 
arrived. In such cases there was no 
legal remedy as the seller invariably 
took the precaution to stipulate that 
seller’s weights would be final. This 
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one-sided method of conducting busi- 
ness is happily no longer possible. 
Then again, now that standard 
weights have been fixed throughout 
the Union for most of the agricultural 
commodities which are sold by bag, 
competition as between merchants in 
the various Provinces has been reduced 
to a uniform basis. Previously, 
although there was a general recogni- 
tion of defined weights for bagged 
eoods in the trade, the standard so re- 
cognized had no legal force and it was 
open to a miller, for instance, to quote 
a price per bag for mealie meal and 
then vary the standard quantity to suit 
his own fancy. But the benefits are 
by no means confined to the trader 
dealing in large quantities of goods. 
They are equally apparent in the case 
of the householder buying the ordin- 
ary necessities of food. The standard- 
ized loaf has superseded the nominal 
weight loaf, and similarly with such 
commodities as jam, for example, 
which was often met with in weights 


of 134 ounces per tin instead of the 
full pound. 

Finally, the appliances used by 
traders are kept under surveillance, 
and shop weights—particularly is this 
true of rural districts—which had 
decreased in weight through constant 
wear by as much as an ounce per 
pound, are now maintained at the true 
standard weight. 

It may here be of interest to state 
that the Union Standards are copies 
of the standards in the custody of the 
Warden of Standards at Palace Yard, 
Westminster. ‘The former have been 
copied by the British Board of Trade to 
a high degree of accuracy, and are only 
used for calibration of the Depart- 
mental Standards, which in turn are 
used for the verification of the Local 
Standards used in the District Assize 
Offices. There is thus an unbroken 
chain connecting the standards used 
in the verification of trade weights 
and measures with the imperial units 
of weight and measure. 


CHAPTER Vii. 


THEPOWBR SUPPLY INDUS VR 


HE development of the electric 
power supply industry in South 
Africa is marked by two distinct 

steps. The first was taken some seven- 
teen years ago, when the Victoria Falls 
and Transvaal Power Company and the 
Rand Mines Power Supply Company 
established their system to supply 
power to the gold mines of the Wit- 
watersrand. This system exemplifies 
in a large measure what most countries 
are to-day striving for, namely, the 
supply of power over a large area from 
a few interconnected stations, and is 
perhaps still one of the largest of its 
kind in the world. 

The second step was taken recently 
with the introduction of legislation to 
guide and control future developments 
in power supply and the decision of the 
Government to embark upon an exten- 
sive policy of railway electrification. 

The rest of the power supply industry 
in South Africa does not stand out as 
having been of more than normal 
influence in fostering the industrial 
development of the country. It is true 
that almost every small town iu the 
Union enjoys the use of electricity, 
generated usually in small plants in 
each town or village, but electricity is 
not used for production purposes as 
widely as it might be; nor has it been 
possible in the past to obtain it at a 
sufficiently low cost to act as an induce- 
ment to industries requiring relatively 
large amounts of power, such as 
electro-chemical industries. Ihe ag 
hoped, however, that the developments 
contemplated at present will make it 
possible to put to more effective use 


the facilities which the country offers 
for the establishment of such indus- 
tries. 

That electricity is seldom produced 
in the most economical manner is 
recognized the world over. It is for 
this reason that in so many countries 
strenuous efforts are being made to 
transform the systems of power supply 
by eliminating the smaller and less 
efficient stations and supplying power 
from large stations. The advantages 
of such regional systems are numerous, 
the more important of which are— 

(1) the capital cost per kilowatt of 
a power station decreases as the 
size of the station increases; 

(2) the efficiency increases with the 
size of the units; 

(3) administration and working 
costs decrease as the size of the 
station increases; 

(4) the larger the number of con- 
sumers the greater becomes the 
diversity of demand, and con- 
sequently the higher the load 
factor on which the station can 
operate ; 

(5) the interconnection of such 
stations ensures better continuity 
of supply and further helps to 
build up a higher load factor. 

To bring the regional system of 
power supply into practice, however, is 
difficult. Where it is perhaps most 
needed is in districts that have reached 
a high state of industrial development. 
But under conditions pertaining to a 
high state of industrial development 
there usually already exists a com- 
paratively large number of power 
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Electricity Supply Commission. 
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stations, more or less efficient, which 
spring up as the need for electric 
power grows. 

The elimination of the smaller and 
less efficient stations is usually not 
simple, and often means a lengthy and 
difficult period of transition. 

South Africa is still in a position to 
develop its systems of power supply 
along the right lines, since the country 
has only a few developed industrial 
areas of importance. These areas have 
been developed much in the same way 
as in other countries, and naturally 
fairly difficult problems would be en- 
countered in an attempt to direct the 
future development of power supply in 
these areas along lines that are now 
recognized as correct. But the 
difficulties in the way, as compared 
with more highly developed countries, 
can be considered as relatively small. 

As regards districts that possess in- 
dustrial potentialities but are as yet 
undeveloped, the question of establish- 
ing systems of power supply becomes 
relatively easy whenever it is feasible 
to electrify the railways, provided that 
the power stations established for 
supplying the railway traction load can 
also supply power for other purposes. 
The amount of power required for 
railway traction purposes is usually 
sufficiently large to form the initial 
demand necessary for establishing a 
regional system. 

Development along such-lines means 
that the railways in the initial stages 
must bear the burden of small 
diversity, but they derive the economic 
advantages of electrification and of a 
future increase in traffic from indus- 
trial activities that can be expected to 
grow as a result of the availability of 
relatively cheap power in that area. 
Where power is made _ available 


through railway electrification, the in- 
dustrial potentialities of a district are 
considerably enhanced thereby, because 
it means not only cheaper power, but 
also better transportation facilities. 
Considering the conditions prevailing 
in South Africa, I believe that the 


establishment of power supply systems 
in the Union by electrifying the rail- 
ways will have a pronounced effect in 
fostering the industrial development of 
the country. 


The Electricity Act, 1922. 


To build up a power supply industry 
along the right lines and prevent hap- 
hazard growth requires guidance and 
control to a more than ordinary extent. 
This is all the more necessary because 
the supply of power is a public utility 
of great importance. Legislation has 
recently been brought into force in 
South Africa which should provide for 
very effective control and guidance, 
and which will, it is hoped, ensure in 
large measure that future developments 
of the power industry will be in the 
best interests of the public. This 
legislation is embodied in _ the 
Electricity Act, No. 42 of 1922. 

This Act is based, firstly, on the 
recognition that the power supply 
industry is a very important public 
utility. This, however, does not mean 
that this industry should be undertaken 
by the State. It was felt rather that 
the door should remain open to private 
enterprise, but that the industry 
should be under Government control to 
a reasonable extent. Such control is 
especially necessary in view of the fact 
that to allow free competition in power 
supply leads to duplication of distribu- 
tion systems, and helps, rather than 
avoids, the establishment of small and 
less efficient power stations. In other 
words, the most economic means of 
supplying power requires giving a 
virtual monopoly to a power supply 
undertaken in any one area. At the 
same time it was felt that the industry 
could materially benefit by combining 
the advantages of both Government and 
private enterprise. 


The Electricity Control Board. 


The Act provides, therefore, for the 
establishment of a body, the Electri- 
city Control Board, which is a 
Government board, and to which 
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applications must be made for licences 
for the establishment of electricity 
undertakings. 

The Control Board has extensive 
powers in the granting or refusal of 
such licences, but every application for 
a licence is carefully considered, and 
provision is made in the Act for a 
public hearing in case any interested 
party should lodge an objection to the 
granting of the licence. The Control 
Board was established in September, 
1922, under the chairmanship of Sir 
Robert Kotzé, who is responsible in a 
large measure for the fundamental 
ideas underlying the Electricity Act. 

The Electricity Supply Commission. 


In order to obtain the advantages of 
both Government and private enter- 
prise in the generation and supply of 
power and to direct the development of 
the industry as far as possible to meet 
the public interest, provision is made 
in the Act for the establishment of 
another body, the Electricity Supply 
Commission, which, in its functions 
and powers and its position relative to 
the Government on the one hand and 
private enterprise on the other, is 
different from anything existing any- 
where, although it is in some respects 
similar to the Hydro-electric Power 
Commission of Ontario and the Victoria 
Electricity Commission in Australia. 

The Electricity Supply Commission 
is a body corporate, capable in law of 
suing and being sued, and of doing and 
performing all such acts and things as 
corporate bodies may by law do and 
perform. 

The functions and duties of the 
Commission, briefly stated, are the 
establishment, maintenance, and work- 
ing of undertakings for the supply of 
electricity to the Government and any 
other bodies or persons whatsoever in 
the Union of South Africa, and the in- 
vestigation of new or additional facili- 
ties for the supply of electricity and 
for the co-ordination and co-operation 
of existing undertakings so as to 
stimulate the provision of a cheap and 
abundant supply of electricity. 
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For the purpose of carrying out this 
work the Commission has the following 
powers :— 

(a) To appoint and employ such 
technical officers, engineers, 
secretaries, accountants, clerks, 
workmen, and other servants as 
it may deem requisite, and to 
dismiss them. 

(6) To pay any person in its employ 
such salary, wages, or other re- 
muneration‘as it may deem fit. 

(c) To raise money by way of loan, 
subject to the provisions of this 
Act. 

(d) To acquire by purchase, lease, or 
otherwise, land, or rights, or 
interest in or over land, water- 
rights, rights to coal, and to 
property of any description 
whatsoever, and to work or 
otherwise beneficially use any 
property or rights so acquired. 

(e) To acquire by purchase, lease, or 
otherwise, or to construct, and 
to maintain, alter, or improve 
buildings, machinery, plant, 
transmission and _ distribution 
lines, waterworks, reservoirs, 
railways, roads, bridges, water- 
courses, pipe-lines, and any 
other apparatus or works. 

(f) To exchange, let, sell, or 
hypothecate any of the property 
or plant acquired or constructed 
under paragraphs (d) and (e). 

(g) To cause surveys, plans, sec- 
tions, maps, drawings, and 
estimates to be made by or 
through its officers, servants, 
or agents. 

(h) To cause entry to be made by or 
through its officers, servants, or 
agents upon any land _ for 
making plans and surveys there- 
of: Provided at least seven 
days’ notice to the owners of 
such land shall be given and 
compensation shall be paid for 
any damage done by its officers 
or servants. : 

(c) To enter into contracts, not in- 
consistent with any provision of 


this Act, with the Governmen:, 
the South African Railways and 
Harbours Administration, urban 
or other local authorities, com- 
panies, and other persons for the 
supply of electricity. 

(7) To make and recover charges for 
electricity supplied, but subject 
to the provisions herein after 
contained as to prices. 

(k) To purchase or sell coal or other 
fuel, steam, water, and other 
materials and stores. 

(1) To manufacture and sell by- 
products. 

(m) To insure with any company or 
person against any losses, 
damages, risks, and liabilities 
which the Commission may 
ineur. 

(rn) To purchase or otherwise acquire 
electricity from any other 
undertaker or person. 

(0) To enter into any contracts with 
any person or body of persons. 

(p) To promote or oppose private 
Bills in Parliament. 

(q) To contribute to or grant 
pensions or gratuities to persons 
in its employ or to the 
dependents of the deceased em- 
ployees. 

The Act provides that the Commis- 
sion shall consist of not less than 
three and not more than five members 
appointed by the Governor-General, 
and can be removed from office by the 
Governor-General on the grounds of in- 
capacity or misbehaviour. This is the 
extent to which the Government con- 
trols the Commission itself. As re- 
gards the work of the Commission, the 
Government exercises control to the 
extent that before the Commission can 
raise money by way of loan for any of 
its undertakings it must obtain the 
sanction of the Governor-General. 

The Commission is further controlled 
in the same way as any private 
electricity undertaker, namely, that 
before establishing an undertaking it 
must apply to the Electricity Control 
Board for a licence to do so, and the 
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procedure followed by the Board in 
regard to the investigation and public 
hearing of the appleation is exactly 
the same as in the case of an applica- 
tion of any private corporation or 
person. 

An important advantage is that the 
Commission can, during the first four 
years of its existence, borrow from the 
Government, by way of loan, moneys 
necessary for financing its works. The 
moneys so advanced and the interest 
thereon become a liability of the Com- 
mission and are charged on its assets 
and revenues. This facility, which 
enables the Commission to finance 
itself through its babyhood at a low 
rate of interest, is strongly conducive 
to the provision of cheap power supply. 

Another difference between the Com- 
mission and private enterprise is that 
the Commission must, as far as prac- 
ticable, operate on the basis of neither 
profit nor loss. This would at first 
sight appear to militate against the 
plan contemplated in the Hlectricity 
Act, but the powers of the Commission 
are otherwise so wide that this 
difference is more apparent than real. 
For example, the employees of the 
Commission are not civil servants, but 
are appointed and promoted by the 
Commission in exactly the same way as 
in an efficient private corporation, and 
the conditions attaching to the posts of 
the Commissioners are such as to make 
any possible political interference im- 
possible. Employees do not work for 
dividends but for promotion, and as 
long as merit leads to promotion, effi- 
ciency of service can be expected. As 
far as the Commissioners themselves 
are concerned, success or failure is 
closely linked with their reputation, 
and they furthermore have a responsi- 
bility towards the bondholders of the 
Commission which is at least equally 
important and severe as the 
responsibility of the directors to the 
shareholders of their company. 

It is seen, therefore, that the Elec- 
tricity Act makes a genuine attempt at 
combining the advantages of both 
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Government and private ownership and 
operation in matters of power supply. 
The Electricity Supply Commission 
may be regarded as being in the nature 
of a public utility corporation with 
Government backing. The underlying 
principles of the plan appear to be 
sound, but considering that it is a 
departure from the ordinary, the plan 
could hardly be expected to be perfect 
in detail. Where improvement may be 
necessary, this could only be effected as 
the result of experience. The Commis- 
sion was appointed in March, 1923, 
with the writer as chairman and 
whole-time member, and Messrs. R. 
Niven and J. R. Fulton as part-time 
members. 


SOME OF THE MORE IMPORTANT 
POWER SUPPLY SYSTEMS. 


(a) The Rand-Witbank Area. 


By far the most important power 
supply system in South Africa is that 
of the Victoria Falls and Transvaal 
Power Company and the Rand Mines 
Power Supply Company. The system 
originated in 1906 with the idea of 
developing the water-power of the 
Victoria alls in Rhodesia for supply- 
ing power to the gold mines on the 
Rand. This meant transmission over a 
distance of about 700 miles, and the 
plan was consequently modified. All 
the power supplied from this system 
is generated in coal-fired stations. 

Two small power supply companies 
had been established before the advent 
of the Victoria Falls and Transvaal 
Power Company, and the establishment 
of another was being contemplated by 
Lewis & Marks, who had obtained way- 
leaves for a power line from Vereeni- 
ging to the Rand, the object being to 
establish a power station on the Vaal 
River and on the Vereeniging coal- 
fields. These two companies and the 
Lewis & Marks’ rights were taken over 
by the Victoria Falls and Transvaal 
Power Co. Thus were taken the first 
steps in the establishment of a regional 
system on the Rand. The Rand Mines 


Power Supply Co. is a subsidiary of the 
Victoria Falls and Transvaal Power 
Co., the capital being provided by the 
latter, but the former being registered 
in the Transvaal. 

The power supplied by these two 
companies (the ‘‘ V.F.P.’’ system), is 
generated at four © stations. A 
significant feature of the system is that 
it supplies not only electrical energy 
but also compressed air from three 
central stations through a system of 
underground pipes. Some of the air is 
supplied from steam turbo-compressors 
at two of the power stations, the other 
portion being supplied from the Robin- 
son Central compressor station, where 
the compressors are driven electrically. 
The total capacity of the compressors 
is 79,000 horse-power. This includes 
three turbo-compressors of 10,000 
horse-power each. 

The total system, electricity and air, 
is capable of developing something like 
350,000 horse-power, and the energy 
sold is close to a thousand million units 
per annum. 

The capacity of the stations is as 
follows :— 


Electric C as 
Station. Generators 44 tai i 
(Total). Rbotal. 
Rosherville...... 60,000 aes 50,000. h.p. 
Vereen‘ging..... 60,000 k.v.a. — 
Simmer Pan.... | 54,000 k.v.a. — 
Brakpan........ | 44,000 k.v.a. 9,000 h.p. 
Rob’nson....... — 20,000 h.p. 
(Compressor (electrically 
station) driven) 


The distribution system comprises 
partly overhead lines at voltages 
ranging from 80,000 volts down and 
partly 20,000-volt cables. The over- 
head lines total 389 miles and the 
cables about 50 miles. 

There are 95 consumers’ sub-stations 
with a total transformer capacity of 
about 400,000 k.v.a 
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The fact that the whole of this 
system is at an altitude of about 5,600 
feet above sea-level, in a portion of 
the country which is subject to severe 
thunderstorms during the _ early 
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The only station not within the area is 
Vereeniging, which is on the Vaal 
River, about 35 miles to the south, and 
feeds into the system over an 80,000- 
volt line. 
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summer months and to high winds 
towards the end of winter, makes it 
very interesting from an engineering’ 
point of view. 

The area of supply is a narrow strip 
about 40 miles long by 3 miles wide. 


Power is supplied mainly to the gold 
mines on a sliding scale of prices, the 
present price being 0.525d. per unit for 
a load factor of 70 per cent. and over. 
The companies also furnish power to 
some of the municipalities on the 


Tue Power Suppiy INDUSTRY. 4] 


Rand and to industries outside the 
municipal area of Johannesburg itself, 
which generates its own power. 
Germiston is an example of a town 
of moderate size supplied from the 
V.F.P. system. The rates charged to 
consumers range from 4d. per unit for 
domestic lighting to 1d. per unit for 
heating and cooking, while for power 
uses the rates may be less depending 
on the amount of energy consumed.* 
Besides the power stations mentioned 
and some smaller private stations, 
there are a few stations owned and 
operated by mining companies for their 
own use, and totalling about 30,000 
kw., and the municipal power station 
of | aaa This station, which 
supplies power to the town of Johan- 
nesburg, has a rated output capacity of 
about 22,000 kw., the plant comprising 


machines ranging from 400 kw. 
(reciprocating) to 6,000 kw. (turbine). 
A 10,000-kw. set is being added, while 


it has been proposed by the Johannes- 
burg Town Council to build a new 
municipal station of 40,000 kw. 

An important addition is soon to be 
made to the Rand system by the estab- 
lishment of a power station on the 
Witbank coalfields. 

From this station, which is to have 
an initial capacity of about 60,000 
kw., power will be supplied to the 
Victoria Falls and Transvaal Power 
Co. for distribution in their area of 
supply and direct to consumers outside 
of this area. It is expected that when 
this station is completed, power will 
be available at exceptionally low rates 
in the Witbank area, low enough, in 
fact, to act as a strong inducement for 
the establishment of electro-chemical 
industries under favourable  condi- 
tions. It is intended to burn duff coal 
from the collieries in the neighbour- 
hood which now goes to waste. 

Witbank is only about 90 miles from 
Johannesburg on the junction of the 

railway lines from Pretoria and Johan- 


nesburg to Delagoa Bay. The latter 
line and the Rand suburban lines will 
probably be electrified in due course. 
This will greatly improve transport 
facilities from Witbank to the Rand 
and to the coast. 

Pretoria is about 70 males from Wit- 
bank and marks the western houndary 
of an industrial area of great possibili- 
ties. It is intended to guide develop- 
ments so as eventually to build up a 


regional power system covering the 
whole area from Vereeniging on the 
south to Pretoria on the north, and 


from the West Rand to Witbank on 
the north-east, and as far as possible 
interlink the larger and more efficient 
stations. 

The Municipality of Pretoria has 
recently made an important alteration 
in its system of power supply. The 
old station in the heart of the town 
will be used largely as a converter 
station, a new and modern station hav- 
ing been built recently on the western 
side of the town. Although this sta- 
tion is only of 10,000 kw. capacity, 
it is designed on modern lines, and a 
velatively high degree of efficiency is 
expected of it. 


(b) The Natal System. 


In Natal a portion of the main 
railway line from Johannesburg to 
Durban (500 miles) has been electri- 


fied. This portion stretches from 
Glencoe to Maritzbure, a distance 
of 174 route miles. The power 
station, to comprise initially five 


turbo-alternators of 12,500 kw. normal 
rating each, has been built by the 
tailways Administration on the 
Tugela River at Colenso. This station 
has been taken over by the Electricity 
Supply Commission to furnish power to 
the Railways and other consumers. 
Iixtension of the electrified portion 
to Durban will require another power 
station, which may he erected .at or 
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near Durban and linked to the Colenso 
station, about 185 miles to the north- 
west. 

When this plan is carried out and 
proper provision made for supplying 
power to industries, Natal will have a 
powe1 system which can be expected 
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this part of the country and the 
inducements offered by the Durban 
Corporation to encourage the use of 
electricity. Consideration is at present 
being given to the whole question of 
power supply in Durban and surround- 
ines, and is likely to result in power 
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to have a pronounced effect on the 
industrial development of that part of 
the country. 

The industries in and around 
Durban are at present supplied from 
the municipal station, which has now 
outgrown itself and cannot be profit- 
ably extended on the present site. 
This is due largely to the marked 
developments that have taken place in 


IW Ca poe Province. 


being available at a cost considerably 
lower than has hitherto been possible, 
thus adding much io the advantages 
which Durban already possesses for 
industrial expansion. 


(c) The Cape Peninsula. 
This area, which comprises the city 
of Capetown and suburbs and adjoin- 
ing municipalities stretching mostly 
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along the Peninsula from Sea Point to 
Simonstown, was until recently 
supplied with power from a number of 
stations of various sizes. As a result 
of changes that have heen effected dur- 
ing the past few years, a large propor- 
tion of the area is now supplied from 
the Capetown municipal station. The 
tramway companies, however, operate 
their own stations. 

The municipal station has recently 
undergone drastic alterations, with the 
result that it has been effectively 
modernized and the efficiency has been 
raised to a relatively high standard. 
The station at present comprises an 
installed capacity of about 14,000 kw., 
while a new 7,500-kw. turbine is on 
order. 

The Electricity Supply Commission 
has taken steps for the erection of a 
power station on the shore of Table 
Bay, mainly to supply power to the 
Railway Administration for operating 
the Cape suburban lines, which are 
being electrified. 

The proposed station will probably 
be linked to the municipal station, 
thus ensuring an economical supply 
system. 


Industrial Possibilities. 


The three areas discussed above are 
the most important industrial areas of 
the Union. It is therefore all the 
more necessary that power supply 
development in these areas be care- 


fully guided. With the carrying out 
of the plans now contemplated by the 
commission, the industrial potentiali- 
ties of the Union will be greatly 
enhanced. The Union possesses raw 
materials which, given cheap power, 
would make possible the manufacture 
of commodities which are being used 
in South Africa in fairly large quanti- 
ties. It is hoped that when the 
Witbank power undertaking is fully 
established, power will become avail- 
able at such low rates as to make 
manufacture for export possible. 

The coal deposits of the country are 
extensive, and mining is carried on 
under conditions which make it 
possibie to bring coal to the surface at 
very low cost. The pit’s mouth price 
(1922) of South African coal mined in 
the Transvaal and Natal can be seen 
from the following table, which also 
gives the analyses of the coal:* 

The prices given are for good 
saleable ’’ coal. A considerable pro- 
portion of good quality fine coal is at 
present being dumped, but will to a 
large extent be used in future for 
steam-raising in power stations. 
ixtensive iron-cre deposits occur in 
close proximity to the coalfields. For 
example, at Pretoria is a deposit calcu- 
lated to contain about 30 million tons 
of ore, averaging from 45 per cent. to 
55 per cent. of metallic iron. A large 
proportion of the ore is capable of 
open-cast and adit mining and can be 
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d * The figures show the range of values obtained for different collieries. For fuller 
information on the Union’s coal resources, see Mellor, Transvaal Geological Society of 
South Africa, Vol. 25, 1922; Wybergh, Geology Survey Memoir, No. 19 (Pretoria), 1922 (a 


second volume in preparation). 
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run by gravity to the site where it is 
proposed to establish the ironworks, on 
the western outskirts of the town. The 
workability of the ore has been proved 
with an experimental plant erected on 
this site and having a capacity of 10 
tons of pig per day. Working on this 
small scale, the cost of mining and 
delivering the ore into the furnace was 
estimated to range from 3s. 6d. per 
ton for open-cast to 12s. per ton for 
underground mining. The estimate 
was made when wages and materials 
were about at the peak. 

A more valuable deposit has been 
investigated about 100 miles north of 
Pretoria, on the route of a proposed 
railway. A preliminary analysis by 
Dr. Moir, Government Analyst, gave 
the following results :— 


Per Cent. 


IDOL OME ne Sa Ue ye ee ete 93-5 
1 ON OS onion OC eae aca ae 2-3 
SiO une totes tee em Ee 3-35 
Nulphturt cess tapers setetinay< sneer s ar 0-0 
Phosphorusisraitier areas <eieeiews decane. 0-05 


yielding 67.3 per cent. metallic iron. 

This deposit is extensive and easily 
mined, 

Jvon and steel works that have been 
operating for a number of years at 
Vereeniging and Dunswart have been 
successful. These plants treat miostly 
scrap.* 

The two fundamental requisites for 


ment is water, with which unfortun- 
ately this part of the country is not so 
well endowed. ‘The rainfall in this 
region is from 25 inches to 35 inches, 
but rain falls mostly during the 
summer months and is often torrential, 
while evaporation is relatively high. 

Several places are, however, to be 
found where considerable quantities of 
water could be impounded. It is not 
uncommon to find miniature winter 
streams regularly become fair-sized 
and rapid flowing rivers in summer. 

An example is to be found in the 
Hartebeestpoort Dam, about 20 miles 
west of Pretoria, which was completed 
recently and impounds the waters of 
the Crocodile River, 

At the site of the dam this stream 
1m winter hardly deserves the name of 
a river, but the dam, which holds 
about 32,000 million gallons, was filled 
during the first rainy season. 

The main source of water supply in 
the Witbank area is the Olifants 
River, which is a small stream, but 
the contours of which make impound- 
ing possible in several places at low 
cost. 

The following figures show the 
quantity of water passing down the 
Olifants River at Witbank during the 
hydrographic years (October to Sep- 
tember) mentioned :— 


Annual D‘scharge, 


an industrial area, coal and iron, are = im MilVon Culie 
! Feet. 
therefore not lacking. In fact, both jo9¢07................... 7,192 
are obtainable at exceptionally low  1907-08...............-..+- 1,229 
cost. When cheap power becomes 1008-09... +++ ssesecseeeness 14,826 
available, better transport facilities [00}1).------1ss:r-0eeee+ pee 
can be expected as the result of elec- jgyy-y9 "997 
trification of the railways, which must 1912-13.................... 1,025 
follow in a natural course of develop- 1913-14.................... 322 
ment OM ald tien een sib eters. io wiae 4,523 
= : : LOTS SIGE earns <eecrnaes ce 2,880 
Not the least important of the main j9)¢6-17..011. 1112200707 1.585 
requirements for industrial develop- 1917-18................s00. 26,018 

* Information on iron and steel in South Africa is now fairly extensive. A good 


bibliography is to be found in the South African Year Book, 1921, page 625. See E. Bury, 
S.A. Journal of Industries, page 430, 1921; G. H. Stanley, S.A. Journal of Industries, 
Vol. I, pages 296-320; P. A. Wagner, Transvaal Geological Society, S.A., page 118, 1920; 
Geological Survey Memoir, No. 17, page 65 (Pretoria), 1921. Further information obtainable 
from the Department of Mines and Industries, Pretoria. 
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This river therefore, unfortunately, 
does not bring down what may be 
called a large quantity of water. For 
ordinary purposes, however, a plenti- 
ful supply of underground water is 
available. 

The flow of the Vaal River at Ver- 


eeniging is given in the following 
table :-— 
Annual Discharge, 
Year. in M Ilion Cubic 

Feet. 
TOOQUEGT one sp eecene ne (alates 34,950 
TOOTH O08 Ue hank amce ree eee es 36,176 
NGO ZEAQ Se. cicte every c'e) steccier ats org ase 16,184 
LO OSHA sea avercvara sxe she Aesaiesece let 77,582 
OA oe erase: we stor sea dons 86,092 
DU eae eck ria eta ae water ares. 41,592 
LOEB SPA ces er ciate seretcre seeks 14,278 
MOUS EDS ie astarcistee arecustersrser tat 152,334 
TOUS ARG Asis adeew ele cde 102,406 
WONG AT. csseseuale tht tas-taun eayacs 46,158 
LOU TDS). ciorsjckerserer ehaeherarais rae 522,303 
OMB EO art crerese eiensteversnsesse atte $3,709 
MOA fre roe wore os tun coisesie oP tgeeecees 28,707 
OD Ee arerchare are are austin serene 58,372 


Forty miles of the Vaal River, 20 
miles on either side of Vereeniging, 
are taken up by a reservoir for supply- 


ing Johannesburg with water for 
domestic and industrial purposes.* 
Considering together the avail- 
o fo} 


ability of coal, iron, water, transport 
facilities, and cheap power, and the 


geographic position of the Ver- 
eeniging-Rand- Witbank area in 


relation to the principal home market 
(the Reef), the coast (Delagoa Bay), 
and a wide range of raw materials, it 
must be concluded that the industrial 
potentialities of this area cannot be 
ignored and are, indeed, worthy of 
careful investigation. 


Among the electro-chemical indus- 


tries that are capable of success when 
cheap power becomes available are 
nitrogen fixation, electrolytic caustic 
soda, electrolytic copper refining, cal- 
cium carbide, cyanamide and sodium 
cyanide. (The gold mines on the Rand 
form probably the largest consumer of 
cyanide in the world.) 
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The Natal power system which is 
now under construction is on the 
south-eastern edge of the coal deposits. 
Iron deposits also occur in this region, 
and an iron and steel industry is 
already established at Newcastle. 
Power will not be obtainable from this 
system at as low rates as at Witbank, 
but Natal offers other advantages, such 
as water and proximity to the coast. 
Three rivers, the Tugela, Mooi, and 
Bushmans Livers, flow within an 
economic supply radius of the Natal 
power system. 

An idea of the flow of the Tugela 
River at Colenso, where the power 
station is being erected, can be ob- 
tained from the following :—- 

1914—April, 329 cusecs.f 
S ptember, 29 cusecs. 


1923—February, 89,400 cusecs. 
April, 350 cusecs. 


The month of February falls within 
the rainy season; April and September 
at the beginning and end of the dry 
season respectively. 

The industrial erewth that has 
taken place in and around Capetown 
during the past five or six years indi- 
cates that this area is capable of con- 
siderable development. Probably the 
main primary industry of Capetown’s 
hinterland will be fruit-growing, for 
which the climatic conditions leave 
little to be desired. In this part of 
the country the rainy season is in 
winter, and water is plentiful. The 
area shown on the map (page 42) con- 
tains large stretches of land capable of 
producing fruit in considerably 
ereater quantities than at present. 

In this connexion it may be men- 
tioned that the Rand-Witbank area 
described above is almost in the heart 
of the Transvaal maize helt, while 
Natal can feel assured of big  possi- 
bilities as a result of the cotton- 
erowing developments that are taking 
place at present. Until recently the 


* For information on water resources, 
Vol. Ei, 1920: ; 
+ 1 Cusec=1 cubic foot per second. 


see Kanthack, S.A. Journal ‘of Industries, 
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mainstay of the Union has been to a 
large extent the mineral industry, but 
farm products are rapidly taking an 
increasing share in the primary pro- 
duction of the country, and of these 
maize, cotton, and fruit, for the grow- 
ing of which South Africa can claim 
exceptional qualifications, will rank 
among the most important. It can 
naturally be expected that manufac- 
turing industries will grow in propor- 
tion to the growth of the primary 
industries. In the expectation of this 


it is wise now to guide the develop- 
ment of the power supply industry in 
such manner that in South Africa one 
of the essential requirements of manu- 
facturing industry, namely, cheap 
power, shall not be lacking. 

To work with this end in view, mak- 
ing use of the dearly bought 
experiences of other countries, and 
bearing in mind the present and future 
requirements of South Africa, is the 
aim of the Electricity Supply Com- 
mission. 


CHAPTER VIII. 


OLE) PRODUGTIOIN wbiN 


Grae Gel pole. 


PROSPECTS OF A SOUTH AFRICAN 


OIL 


HE importance of oil and its 
increasing consumption is one 
of the notable features of in- 

dustrial progress. Factories and mines 
would close down and transport would 
cease if supplies were not available, 
while a shortage of oil would cause 
serious inconvenience and higher costs. 

The requirements of the Union will 
be seen from the following imports for 
the year 1925 :— 


pe Quantity. Value. 
Article. Gallons -£ 
Motor spirit......... 34,004,000 1,762,430 
Paritinris ia shes idole sate 10,952,784 527,948 
IE eh OR giavcia wefan stearate 3,067,765 35,473 
Lubricating oil...... 4,255,466 434,744 
Tb. 
Paraffin wax........» 20,023,138 299,531 
GRTBARG cs Aves fos. 6 seer 5,203,009 71,487 


A large proportion of the fuel oil 
is retained at the ports for marine 
purposes, while the paraffin wax is 
utilized for the manufacture of candles. 
The principal feature of the imports 
is the increase in the use of motor 
spirit, which, in 1912, slightly ex- 
ceeded 2,000,000 gallons. 

In 1913, Mr. EH. H. Cunningham 
Craig prepared a reportt dealing with 
the prospects of obtaining mineral oil 
in the Union of South Africa. His 
report in this respect was discourag- 
ing, but he was of opinion that an 
oil-shale industry might be successful. 
The work that has been done during 
the past few years in connexion with 


AND SPIRIT 


INDUSTRY.* 


oil shales and other bituminous 
deposits had been placed on record 
by the Department of Mines and 
Industries.t 


Further inquiries as to the prospects 
of manufacturing oil and spirit from 
the raw materials available in South 
Africa are being made by the Indus- 
trial Alcohol Committee and the Oil 
Fuel Committee. 

There have been numerous and 
sometimes alarming references, both 
in the daily Press and technical jour- 
nals as to the possibility of a shortage 
of oil in the near future. A statement§ 
was made some two years ago by Mr. 
J. O. Lewis, Chief Petroleum Tech- 
nologist to the United States Bureau 
of Mines, which pointed out that the 
United States was then producing 
two-thirds of the world’s output, and 
that 40 per cent. has been brought to 
the surface. The remaining 60 per 
cent. was insufficient for twenty years 
at the present rate of consumption. 
On the other hand, Mr. Lewis stated 
that the United States reserves have 
been depleted in a ratio far beyond 
that of other countries, and that geolo- 
gists believe that the world contains 
enormous reserves of oil that can be 
obtained upon demand. 

In March, 1921, the American 
Association of Petroleum Geologists 
co-operated with the United States 
Geological Survey in order to report 
on the oil prospects. They estimated 


* By Herbert J. Ibbotson, M.Inst.G.E. 
+ ‘Report on the Petroleum Prospects 
Printing Office, Pretoria). 


in the Union of South Africa’? (Government 


t “ Oil-yielding Rocks in Union of South Africa,” by T. G. Trevor, A.R.S.M. (Govern- 


ment Printing Office, Pretoria). 


§ ‘* Motor Fuels,” by Eugene H. Leslie (The Chemical Catalog Co., Inc., New York). 
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that the oil reserves of the United 
States were 9,150,000,000 barrels of 
42 gallons. The marketed production 
of crude oil for the year 1921 was 
469,000,000 barrels. The goepne for the 
whole world in 1910 was 327, 500,000 
barrels, and in 1921, 760,000,000 bar- 
rels, an increase of 130 per cent. 

The estimates generally include only 
oi! recoverable under the present 
methods of working, and it is regarded 
as practically certain that the yield 
of American oilfields will be greatly 
increased by new methods of recovery. 
Particular attention is called to the 
fact that certain wells will yield oil 
for more than a quarter of a century, 
and that other wells will not have been 
drilled by 1950. 

A further important factor is the 
improvement in refinery efficiency. 
The motor spirit obtained from crude 
oil has increased from 9°3 per cent. in 
1909 to 27°7 per cent. in 1921. 

Automobile engine efficiency has 
also increased, and the motor spirit 
consumed per vehicle fell from 14:3 
barrels in 1915 to 10°4 barrels in 
1921.* It is unlikely that this de- 
crease is due to a smaller mileage per 
vehicle. 

Change of Control! of the World’s Resources. 


One of the most interesting features 
of the oil market is shown by the 
remarkable change of control of the 
world resources. According to the 
Financial News,+ 20th February, 1920, 
the British share of the oil resources 
of the world was about 2 per cent. at 
the commencement of the War. Six 
years later, Admiralty calculations 
placed the British share at 56 per cent. 
The Financial News includes British 
interests in South America, and states 
that our present command is not less 
than 75 per cent. of the total. Chang- 
ing conditions are also indicated by 
American statistics, -which show that 
in 1921 the United States of America 
imported 125,000,000 barrels of crude 


petroleum and exported less than 
9,000,000 barrels. 

The writer has been unable to 
obtain any evidence, comparable with 
that of the United States Geological 
Survey, by independent bodies of 
experts, relating to the probable 
reserves of the well-known oilfields 
other than those in the United States 
of America. This is doubtless due to 
the difficulty of forming reliable 
estimates before a large development 
has taken place. There is therefore 
no absolute proof that we are not 
approaching the peak of the world’s 
oil production. Any slight diminu- 
tion of output must be considered in 
relation to the increasing use of oil, 
which has more than doubled in ten 
years. 

In this respect the quantity of fuel 
oil required for marine purposes is an 
important factor. Nearly all the 
modern warships are constructed to 
burn oil, and there is a. notable 
increase in its use by the Mercantile 
Marine. The Union-Castle Company 
has placed in commission a 20,000-ton 
mail-boat, which is equipped with 
Diesel engines; while several other 
shipping companies are _ actually 
removing steam-turbines and recipro- 
cating engines and replacing them by 
oil-engines. 

A small or even temporary decrease 
in output would cause a sharp rise in 
prices. Kvery industry in the world 
would compete, and there would be a 
marked tendency for consumers to 
increase their stocks and to provide 
storage. They would take every pre- 
caution to minimize the risk of a 
temporary shortage. Even if this posi- 
tion is improbable, the mere possi- 
bility shows ample justification for 
taking every step that science can 
suggest to anticipate and, in due 
course, to contribute something to the 
falling curve. It may not be neces- 
sary, and it might not be profitable, 


* “ Motor Fuels,” 


Eugene H. Leslie. 


t+ Financial News, London. 
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for South Africa to depend on her 
own resources in the immediate future, 
but it is important that all raw 
materials suitable for the manufacture 
of oil and spirit should be examined. 
The quantity available and the quality 
should be determined, and information 
collected as to all known processes, 
with particular reference to South 
African conditions. 


Raw Materials in South Africa. 

The raw materials that are available 
or that could be produced for the 
manufacture of oil and spirit may be 
divided into two groups. The first 
of these is vegetable matter, suitable 
for the production of alcohol, and 
includes molasses, grain, and potatoes. 
The second group comprises carbona- 
ceous deposits, including bituminous 
coal and shale. 

The Natalite Company have demon- 
strated that a satisfactory motor 
spirit can be manufactured from 
molasses, but even if all the molasses 
in Natal were treated for this purpose, 
the quantity of motor spirit obtainable 
would be a small fraction of what is 
required. 

Fortunately, South Africa can 
produce a cheap raw material in the 
form of maize that is suitable for the 
manufacture of alcohol, and it is 
estimated that 10 to 15 per cent. 
increase in the yield of maize would 
be sufficient to provide motor spirit 
for the present requirements. It is 
not suggested that fuel alcohols could 
be manutactured profitably from 
maize, to compete with petrol at its 
present price, without an assured 
market for residues at good prices. 

It is, however, necessary to con- 
sider the several other forms of oil 
that figure in the imports, and which 
are essential for heating and manu- 
facturing purposes: moreover, hydro- 
earbon spirit manufactured from 
bituminous coal and shale is desirable 
for the manufacture of fuel alcohol. 


It has been shown that the oil- 
yielding rocks occur in the highest 
and lowest divisions of the Karroo 
System, which embraces a maximum 
thickness of 25,500 feet.* Their 
occurrence is also recorded at various 
points 500 miles apart. The develop- 
ment work that has been done shows 
that there are millions of tons of rich 
oil shale, and satisfactory indications 
of larger quantities in areas that have 
not been prospected. 

The manufacture of oil from shale 
has been an established industry in 
Scotland for over sixty years, where 
the quantity treated is about 3,000,000 
tons per annum. The products of this 
industry include motor spirit, parafin, 
fuel oil, Iubricating oil, grease, 
paraffin wax, and ammonia. These 
fractions are similar to the materials 
imported, and they can replace the 
products of free mineral oil, with the 
exception of the lubricating fraction, 
which is usually light, and which in 
some cases requires blending with 
viscous oils to produce the heavier 
grades of lubricating oil. 


Oils and Spirits from Coal. 


Research work has been carried out 
for many years in connexion with the 
production of these oils and spirits 
from coal. Laboratory work proved 
many years ago that they can be pro- 
duced from coal under certain condi- 
tions in which temperature plays an 
important part, but difficulties have 
been experienced in produciny oils of 
a suitable quality and at reasonable 
cost. 

The technical difficulties include the 
low conductivity of coal, the tendency 
of oil vapours to crack and change 
their composition in .contact with 
heated surfaces, and the refining of 
the resultant crude oil. 

The problem is further complicated 
by the fact that no two deposits of 
coal are alike; even if two :7e 


* “ Oil-yielding Rocks in the Union of South Africa.’’ 
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selected that are proved to be prac- 
tically identical on analysis, it 
frequently happens that, on exposure 
to heat, they show very marked 
differences in their behaviour, due to 
physical characteristics. The bitu- 
minous shales may be classed with 
coal as regards their variations, and 
the commercial method of treatment 
has not yet been solved in regard vo 
certain qualities. 


Technical obstacles gradually 
merge into those of an economic 


nature since it is necessary not merely 
to produce oil from coal, but to pro- 


duce it at a reasonable cost. The 
economics of the manufacture of oil 
from coal will be apparent from 
an examination of the average pro- 
ducts obtainable from a good _ bitu- 


The 


minous coal at low temperatures. 


following figures show the thermal 
recovery :— 
Per Cent. 
Refined ‘oil’ and spitit...2)... 1... += 6 
Rich hydrocarbon gases.............. 15 
OLbeCOle: | (COMMS) io tote veuedie > ae aisle 9 ue 70 
Ammoniacal liquor, tar, and loss..... 9 
100 


The net recovery of heat will be 
about 15 per cent. less than the above 
on account of the portion required for 
heating the retorts. 

The production of cheap oil from 
coal depends upon a good market for 
coalite and gas, which will represent 
85 per cent. gross or 70 per cent. net 
of the original heat-units in the coal. 
The value of these heat-units will 
depend upon the locality in which 
they are produced, as neither gas nor 
coalite are convenient forms of poten- 
tial heat for transport over great 
distances. 

A ton of coal eroated at low tem- 
peratures for the manufacture of oil 
will produce about 4,000 cubic feet 
of gas of a high calorific power,* 
which would undoubtedly have a large 
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market for heating purposes and would 
be of great value to any community. 
It would, however, be expensive to 
pipe this gas, even at high pressures, 
over great distances from collieries to 
industrial and residential centres. A 
ton of coal treated as above will also 
produce some 1,400 lb. of coalite, 
and this fuel calls for special reference 
as it is not well known. 

Coalite. 


Coalite is a soft coke produced under 
the low-temperature conditions that 
are necessary for the production of 
oils from coal. It contains about 8 
per cent. to 10 per cent. of volatile 
matter, and is superior to either coke 
or coal for domestic purposes. It 
ignites more freely than coke, and it 
is much cleaner than coal, as it is 
practically smokeless. The value of 
coalite has always been one of the 
principal claims of the advocates of 
low-temperature carbonization. 

There has been no regular supply 
of coalite, as the various attempts to 
manufacture oils from coal have been 
commercially unsuccessful. On the 
other hand, moderate supplies have 
been produced intermittently from 
various sources during the past twenty 


years, and have been readily sold at 
ood prices. This fuel is not only 
entirely suitable for domestic pur- 
poses, but atmospheric conditions in 
towns would be greatly improved 
by its use. Coalite is usually some- 
what softer than coal and coke, and 


consequently is liable to deterioration 
with excessive handling. This defect 
will in future, and when necessary, be 
remedied by briquetting with pitch, 
which will remain as a residual after 
refining the oils. The quality will 
vary with different coals, and _parti- 
cular attention is being eiven to the 
subject of the quality and hardness 
of coalite by H.M. Fuel Research 
Department. Progress has been made 
by blending coals, and the importance 


sibs 
London). 


Geo. 


Beilby, ‘ Reports of ‘AL. M. ‘Fuel Research Board ELVES 


Stationery Office, 
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of this subject in connexion with the 
manufacture of oil from coal is 
apparent from the attention that is 
being given to it. 

It is necessary to consider the value 
of both gas and coalite. 

The former would represent about 
4,000 cubic feet per ton, and its high 
calorific value makes it equal to 
8,000 cubic feet of coal-gas. The 
value of this gas in bulk (irrespective 
of distribution charges) would be 4s. 
per 1.000 cubic feet, or 16s. per ton 
of coal carbonized. This is equivalent 
to coal-gas of 450 B.Th.U.’s per cubic 
foot at 2s. The quantity of coalite 
obtained would be 1,400 Ib. ; if 300 Ib. 
is deducted for heating purposes. the 
remainder, 1,100 lb., would be worth 
20s. per ton, i.e. lls. per ton of coal 
carbonized. 

These values apply to the Wit- 
watersrand; the value of heat-units at 
the Cape is higher owing to the cost 
of transporting coal over 1,000 miles 
of railway. 

Gas and coalite together would 
therefore yield 27s. per ton of coal, 
and assuming that the yield of refined 
oil and spirit is 12 gallons per ton, 
the value of the by-product heat-units 
would reduce the cost of the oil and 
spirit by no less than 2s. 3d. per 
gallon. If the yield of refined oils 
were 8 gallons per ton, the credit for 
heat-units would reduce their cost 
by 3s. 44d. per gallon, as compared 
with costs in a remote colliery district 
where the heat-units would have no 
value. 

Objections may be made to the 
reference to 12 gallons of oil and 
spirit per ton of coal with a suggestion 
of only 8 gallons. Laboratory results 
sometimes show over 380 gallons of 
crude oil per ton, but the refined frac- 
tions will always be much less, and 
operations on a commercial scale are 
very different to laboratory figures. 

A further reason for the low 
estimate of the yield of oil is due to 
the composition of coalite, which must 
contain 8 per cent. to 10 per cent. of 


volatile matter to make it superior, 
for certain purposes, to both coke and 
coal. It would not be profitable to 
extract this volatile matter, apart from 
the question of the quality of the 
coalite, as the through-put of coal per 
retort unit would be greatly reduced 
and the capital charges would be 
higher. 

In order to consider the advantages 
of carbonizing coal near to an indus- 
trial and residential district, it is 
necessary to review the alternative 
proposal of carbonization in a South 
African colliery district. Under such 
circumstances the heat-units might be 
used for steam-raising purposes on 


large power plants designed for 
electrification and other purposes. 
These power plants obtain coal, 


including duff and waste coal, at, say, 
an average of 5s. per ton. They could 
use the surplus heat from a low-tem- 
perature oil-producing plant, and as 
this would represent about 70 per cent. 
net of the total heat of a ton of coal, 
*ts value to the power plant would be 
approximately 70 per cent. of 5s., or 
3s. 6d. In some instances it would be 
less, but there would also be a further 
saving in respect to the cost of railage 
on coal; under these conditions the oil 
would have to be transported to the 
centres of distribution. It is, how- 
ever, very probable that new coal areas 
would be developed for oil-producing 
purposes, as special coals would be 
selected, and in these circumstances 
there might be no sale for the heat- 
units, and it would be more economical 
to transport the coal to industrial 
centres rather than the coalite, oils, 
and any other by-products obtained 
which would occupy more space than 
the original coal. 

It would also be advantageous if an 
oil plant were situated in a position 
suitable for purchasing coal from a 
number of collieries. This would 
facilitate the mixing of coals, which 
is often important, and the sources of 
supply would be expanded by research 
work. 


9 
~ 


The Question of Choosing a Site for Future 
Oil Plants. 


There is a strong case for the car- 
bonization of coal near to industrial 
centres, but the particular merits of 
every proposal would have to be con- 
sidered. It is possible to say defi- 
nitely that in order to produce cheap 
oil from coal, the heat-units must be 
sold in a form and in a market where 
they possess a special value. This 
principle applies to all known methods 
of carbonization and gasification of 
coal, and several large plants erected 
in South Africa have been closed down 
because there has been little or no 
value for their surplus heat-units in 
colhery districts. The sale of this 
heat for steam-raising purposes is not 
likely to solve the difficulty, as a unit 
of heat in the form of gas, coke, or 
coalite is of no greater value to a 
power plant than a unit of heat in the 
form of duff or waste coal. 

Particular reference has been made 
to coal* as there are thousands of 
millions of tons available, whereas only 
a few million tons of shale have been 
definitely proved to be suitable. Shale 
and other similar deposits will always 
be treated at the mine, as owing to 
their composition, including  fre- 
quently a large percentage of ash, 
there is no surplus heat beyond what 


is required for carbonization and 
refining. To compensate for this 


there is usually a higher yield of oil, 
and further revenue, under favourable 
conditions, from ammonia and other 
by-products. 


Waste in Burning Raw Coal. 


Tt is hardly. necessary to refer to 
the appalling waste that oeears wth 
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every ton of raw coal that is burnt. 
There has been so much publicity given 
to this fact that it must be fuliy re- 
cognized. There is, however, another 
equally important factor that is nut 
realized in South Africa as it is in 
thickly populated countries. 

The combustion of raw coal is 
injurious to health,** partly because 
it pollutes the air we breathe, partly 
because it hangs over our towns and 
cities and deprives our inhabitants 
of the beneficent effects of sunlight. 
It increases the cost of cleansing and 
decoration. The measurable damage 
in Salford and Manchester is 
£1,000.000 annually.t <A similar 
estimace for London is £4,000.000,+ 
but the actual damage is greater, as 
much is incapable of valuation. 

§Domestic fires are the chief offen- 
ders, and the quantity of soot produced 
is 6 per cent. of the coal consumed. 
This is injurious to health, to vege- 
tation, and to buildings.|| For some 
years prior to 1886 the number of 
fogey days in TLondon averaged 
eighty-six. In 1913 this figure had 
fallen to ten, and this is attributed 
to the replacement of raw coal by the 
products of carbonization. § 

Johannesburg uses approximately 
200,000 tons of coal per annum,4] apart 
from the large power plants and rail- 
way requirements. If a shortage of oil 
occurs. this coal, plus an additional 
quantity to compensate for the oil 
extracted and the thermal losses, will 
be carbonized and will produce 
2,500,000 to 3,750,000 gallons of oil. 
The refinery would probably receive 
crude oil from other sources. The 
quantity of coal treated on the Wit- 
watersrand and in other industrial 


 W:. Pe Wybergh, Geological ‘Survey. Memoir, No. 
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** The Right Hon. Lord Newton, P.C., The Worlds Work, February, 1923. 
+ Manchester Corporation Air Pollution Board. 


{£ British Association Meeting, 1915. 


§ Cohen and Ruston, Journal Soc. Chem. Ind., 1911, 1,860. 


H.M. Fuel Research 


Board (1923 Annual Report) states that in extreme cases the theoretical heat-loss is 

25 per cent. to 30 per cent. p 
|| Sir W. Bennett in ‘‘ Coal Fires and Fog,’ Gas Journal, 19138, 124, 113. 
{| Estimated from §.A.R. records; no definite figures available. 
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centres would have to be in proportion 
to the requiremente of the community 
in regard to gas and coalite, more 
particularly the former. These are 
matters of decail and development, 
and are not insuperable difficulties. 

If coal is carbonized in locatities 
that do not permit every surplus heat- 
unit being sold in the best market, the 
cost of oil will be so high that it 
would be imported from councries 
that did manufacture it under the 
most favourable conditions. 

Tar, tar products, and ammonia 
are imported to South Africa to-day 
because this principle has been neglec- 
ted in many instances, and in ‘chis 
respect there is no difference whether 
carbonization is conducted at high or 
low temperatures. 


Advantages of the Establishment of a 
South African Oil Industry. 


If the future is anticipated, the 
threatened restriction of oil supplies, 
when it occurs, may well be of advan- 
tage to South Africa, and not a 
calamity as it is usually regarded. 
The money that leaves the country 
to purchase oil will be retained, 
domestic and industrial heating will 
be cleaner, more efficient, and econo- 
mical. The fuil development of this 
industry would mean distinct but 
beneficial changes in the supply of 
heat, while che manufacture of fuel 
alcohol would almost certainly be 
associated with hetter and more 
intensive agricultural conditions. 

The experience of others engaged 
in this class of work and an examina- 
tion of their working costs has proved 
definitely that the operations must take 
place on a large scale in order that the 
cost of technical and skilled staff can 
be divided into a large output. This 
has the effect of making the prelimi- 
nary work very expensive, as large 
areas of raw material have to he 


acquired and proved for mining pur- 
poses, while overseas tests on a 
commercial scaie have to be made and 
sometimes repeated, before any 
attempt can be made to design plant 
and estimate working costs. This work 
is complicated by the variations of 
bituminous deposits and _ differences 
in the chemical composition of the 
crude distillates. 


Refining Imported Crude Oil in South 
Africa. 


A suggestion has been made thac 
should materially reduce the above- 
mentioned difficulties. The proposal 
is that an oil refinery be erected at the 
coast for the purpose of refining 
imported crude oil. There are pre- 
cedents for this suggestion on a 
sufficiently large scale to justify fully 
ics consideration. There are fourteen 
oll refineries in Canada, and a large 
plant near Swansea, in South Wa-es, 
has recently been erected by the Anglo- 
Persian Oi] Company. ‘This refinery 
covers 690 acres of land, and the 


combined storage capacity is over 
75,000,000 galions. 
Another recent example of this 


practice has occurred in Australia.* 
where the Government have made a 
contract with the Anglo-Persian Oil 
Company for the ereccion of a refinery 
at Port Philip Bay. The capital of 
the company is £500,000, and the 
Government will hold just over 50 
per cent. of the stock. 

There are various protective clauses 
which provide for Australia having 
preference of the refined products. 
There is also a clause by which the 
company will purchase indigenous oi! 
as it becomes avaliable at prices to be 


agreed. 
A contract of this description would 
be advantageous to the Union. It 


would bring capital to the country, and 
would assist employment. and in case 


Government, 1928). 


* A. Y. G. Campbell, Report on State-aid to Industries”? (published by the Indian 
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of emergency, the available stock of 
oil would be greater than has been the 
case hitherto. The most attraccave 
feature, however, of this proposal 
is to regard it as a first step towards 
the development of an industry for 
refining crude oils made from South 
African coal and shale. 


Difficulties of Establishing a Shale-Oil 
industry. 


Reference has been made to the 
difficulties of establishing a shale-oil 
indusery, which include— 


(1) expensive and lengthy research 

work; 

(2) high capital costs owing to the 

necessity of operations being on 
a large scale. 

These objections would not be 
entirely overcome, but they would be 
greatly modified if a refinery were 
installed in the Union. 

Research work includes prospecting, 
carbonization and _ refining. The 
latter could be done on a commercial 
scale ac the refinery, and repeated if 
necessary. This work would be com- 
paratively inexpensive, as the technical 
organization would be available and 
the refined products would be market- 
able. 

The capital costs of a_ shale-oil 
industry would be reduced, as it would 
be confined to mine equipment, car- 
bonization and ammonia recovery 
plant. Storage would be reduced to 
a minimum, as the crude oil could be 
dispatched daily in tank trucks, while 
there would be no refinery or plant and 
organization for packing and dispatch- 
ing. 

An important feature of this pro- 
posal is that small-scale operations at 
existing mines and in new areas would 
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be practicable, subject to low railway 
rates on the crude oil to the refinery. 

The proposed plant could have a 
sapacity of 40 to 50 million gallons of 
crude oil per annum. ‘There would be 
no serious difficulty in regard to the 
comparatively small local requirements 
of fuel oil compared with other 
fractions, as the surplus fuel oil could 
be cracked and a proportion of it 
converted to petrol. 

A South African refinery would 
result in further developments in 
respect to the supply of chemicals for 
refining purposes, and of materials for 
construction ; this would lead to larger 
output and lower costs, which would 
be of assistance when it becomes 
necessary both to manufacture and 
refine oil and spirit from South African 
materials. It would also lead to the 
training of a technical staff, who 
would be available for future develop- 
ments. 


Packing and Transport. 


During the past three years great 
strides have been made in the distri- 
bution of motor spirit in bulk. The 
Shell Co. of South Africa have estab- 
lished depots for this purpose at 
Durban, Johannesburg, Pretoria, Kim- 
berley, Maritzbure, Benoni, Bethle- 
hem, Capetown, Port Elizabeth, and 
Bloemfontein. Others are in process of 
erection at East London and _ else- 
where. : 

It is also known that other com- 
panies are making similar arrange- 
ments. 

In fact, about 50 per cent. of the 
motor spirit used in this country is 
now distributed to pumps in returnable 
containers, having a lengthy life, 
instead of in cases holding two four- 
gallon tins. 
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CHAPTER IX. 


NESE Ade Tl lN« debi LINTON “OF 
SOUTH AP RIGA* 


HE earliest scientific investiga- 
tions conducted in South Africa 
were astronomical. In 1752, 
exactly a century after the landing of 
Van Riebeek and the beginning of the 
first settlement at the Cape, the Abbe 
de Lacaille, attracted by the obvious 
advantages presented for the observa- 
tion of the southern heavens, arrived 
at Capetown, and it is to him that we 
owe the first extensive and accurate 
catalogue of the stars of the Southern 
Hemisphere. In 1832, Sir John 
Herschel visited the Cape and resided 
there for four years, his primary 
object being the cataloguing of the 
nebulae of the southern heavens. By 
this time the Royal Observatory had 
been established at the Cape by the 
British Goyernment and a beginning 
made in the brilliant astronomical and 
geodetic work which has rendered this 
observatory famous. 
The first accurate knowledge of the 
fauna and flora of South Afriea was 
obtained through ihe labours of 
European naturalists who, towards the 
end of the eighteenth century, began to 
visit the country with the object of 
collecting specimens of its animals and 
plants and making scientific observa- 
tions. Of such early travellers may be 
mentioned Sparrman, Thunberg, Le 
Jaillant, Lichtenstein, Barrow, Bur- 
chell, and Drége. A wealth of zoo- 
logical information was also acquired 
by Sir Andrew Smith, of the Army 
Medical Service, in the course of his 
various expeditions into the interior of 
the country. In 1855 the South 
African Museum was founded at Cape- 
town, thus for the first time affording 


* Compiled by a Committee of the Research Grant Board. 


facilities within the country for the 
continuous and systematic study of its 
natural history. 

The earliest investigations of 
importance into the geology of the 
country were conducted about the 
middle of last century and were dis- 
tinguished from those already referred 
to by the circumstance that they were 
not exotic in character, but were 
undertaken by a settler, A. G. Bain, 
appropriately known as “‘ the father of 
South African Geology.’’ Bain was 
already in his middle age when he 
took up the study of the science, but 
he prosecuted his inquiries with the 
greatest enthusiasm and _— success. 
Amongst those who followed him, the 
most noteworthy was G. W. Stow, also 
a settler. Stow has the credit of being 
the first to appreciate the evidence of 
South Africa’s great ice age, but he 
is better known as the discoverer of 
the Vereeniging coalfield. 

Several of the South African Gov- 
ernments employed geologists from 
time to time either to make special 
reports or with a view to the discovery 
of mineral wealth, Among those so 
engaged were Stow and E. J. Dunn, 
who made some important additions to 
our knowledge of the geology of Cape 
Colony. However, it was not till 1895 
that a systematic geological survey 
under Government auspices was 
instituted in the country. 

Organized research in South Africa 
is mostly a product of the last twenty 
years, and the extent to which it has 
been developed may be judged from 
the following pages. It should, how- 
ever, be noted that the review there 
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given of the present research activities 
within the Union is, with the excep- 
tion of reference to anthropological 
and historical investigation, confined 
to institutions and organizations of a 
public character, no account being 
given, for example, of the work of 
laboratories attached to industrial 
undertakings. 
The Research Grant Board. 


The Research Grant Board was 
instituted by the Government in 1918. 
It was at first associated with the 
Advisory Board of Industry and 
Science, but is now a separate body 
attached to the Department of Mines 
and Industries and reporting to the 
Minister for Mines and Industries and 
the Minister for Education. 

The duties of the Board are, 
generally, to advise the Government 
regarding the practical measures 
necessary for the encouragement of 
research within the Union, and to 
administer all Government grants in 
aid of research. 

Acting on the advice of the Board, 
the Government has established a 
system of research scholarships and 
grants, which are administered by the 
Board. Tle scholarships range in 
value from £80 to £250 per annum for 
one or two years. The recipients are, 
in general, students who have already 
obtained university degrees and are 
undertaking research for the first time, 
under the supervision of their profes- 
sors, though in some instances they are 
young professional men who have 
elected to give up the practice of their 
professions for a period in order to 
undertake research, also under suitable 
supervision. The immediate results to 
be anticipated in such circumstances 
are not so much valuable discoveries 
as the provision of a supply of young 
men trained in methods of research 
and with a taste acquired for investi- 
gation. 

The recipients of research grants on 
the other hand are members of the 
staffs of the universities and others 


who have, most of them, a considerable 
amount of research already to their 
credit. The grants are made to defray 
such necessary expenses as the pur- 
chase of apparatus, material, and 
literature, travelling expenses, and 
the cost of publication of the results 
of research. 

In addition, certain Departments of 
State, museums, and other institutions 
assist the holders of grants by permit- 
ting them to conduct their researches 
in the established laboratories and 
allowing them to utilize the equipment 
and other facilities existing therein. 

In order to assist the Board, a report 
on each application for a scholarship 
or grant 1s obtained from an authority 
on the branch of knowledge to which 
the subject of the proposed research 
belongs. In malkine awards, advan- 
tage is taken of the opportunity to 
impose such conditions as are thought 
necessary to procure co-ordination and 
prevent undue overlapping of effort. 

Since its inception the Board has 
allotted twenty-six scholarships and 
one hundred and twenty-two grants. 


Department of Agriculture. 


AGRICULTURAL SCHOOLS AND 
EXPERIMENTAL JaRMS. 


Schools of agriculture and experi- 
mental farms have been established at 
several localities in the Union, viz.: 

(1) Elsenburg (Cape). 

(2) Grootfontem (Cape). 

(3) Cedara (Natal). 

(4) Potchefstroom (Transvaal). 

(5) Glen (Orange Free State). 

With the exception of IKlsenbureg, 
these institutions were established 
during the present century. All are 
more or less specialized, and the 
members of their staffs, in addition to 
their educational duties, carry out 
experimental and research work. 

The experimental work is varied and 
comprehensive, covering the whole 
field of agriculture. As _ regards 
laboratory research work, at Cedara 
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the tannin-content of wattle bark, the 
extraction of bark, the oxidation of 
arsenite of soda in cattle-dipping 
tanks, and the sugar-content of 
different varieties of cane, have been 
investigated; at  Grootfontein the 
properties of storm-water used for 
irrigation purposes, and soil-alkali 
problems; at Potchefstroom, the 
methods of combating the ravages of 
the tubermoth on potatoes, and the 
theory of sex-control plant-breeding ; 
at lsenburg, the improvement of 
cereals by selection and hybridizing, 
wine-making, ete. 


Division of Bovany. 

One of the most important lines of 
research in the Division of Botany is 
the investigation of diseases affecting 
plants in South Africa. At Pretoria, 
considerable progress has been made in 
the study of bacterial diseases of 
plants. Investigations are being con- 
ducted into the causes of wastage in 
export fruit. 

There is a branch laboratory at 
Durban for the study of sub-tropical 
diseases, the chief subject of investiga- 
tion at present being the mosaic 
diseases of sugar-cane and allied 
plants. The branch laboratory at 
Capetown is chiefly concerned with the 
diseases of deciduous fruit trees and 
wheat. 

A systematic study of the indigenous 
flora is being carried out in the 
National Herbarium. Monographs 
have been published on a number of 
genera of the flowering plants, and 
more work of this kind is in progress. 
A special study is being made of the 
erasses and other groups of economic 
importance, especially those yielding 
oils, fats, waxes, fibres, and animal 
poisons. In the eryptegamic section 
of the herbarium there are large 
collections of indigenous and exotic 
fungi, and considerable progress has 
been made in the study of the 
Ascomycetes, the Polyporaceae, and 
Uredineae. Contributions from both 


sections of the herbarium are pub- 
lished in ‘‘ Bothalia.’’ 

In addition to the systematic study 
of economic plants, which are sent to 
the Imperial Institute for analysis, 
indigenous grasses and fodder plants 
are tested at the experimental farm 
attached to the Division for drought 
resistance, palatability to stock, and 
resistance to frost. 

The botanical survey of the Union is 
not strictly one of the activities of the 
Division, but the Chief of the Division 
is ex officio the Director of the Survey, 
and many of the records are kept and 
identifications of plants are made in 
the National Herbarium. In con- 
nexion with the survey, a systematic 
and ecological study of the flora of the 
various regions is being conducted by 
well-known botanists in the four 
Provinces. The results of this work 
are published in the “‘ Memoirs of the 
Botanical Survey.”’ 

Division oF CHEMISTRY. 

The Division of Chemistry of the 
Department of Agriculture has two 
laboratories (at Capetown and Johan- 
nesburg) where the chemical analyses 
and investigations required by various 
Government departments are carried 
out. 

The Division has laboratories at 
Pretoria and at the experimental 
stations at Cedara, Klsenbure, Glen, 
Grootfontein, and Potchefstroom, 
where agricultural! analyses and chemi- 
cal investigations of agricultural 
problems, both cultural and economic, 
are made, At these laboratories 
problems connected with the soil, with 
plants, with plant-products, and with 
fertilizers are being investigated. 

The Division, at its various labora- 
tories, is well equipped for carrying 
out chemical researches of all kinds. 


Drviston or Verertnary Ppucatrion 
AND RESEARCIL. 


Main Function. 


The main function of this Division 
of the Department of Agriculture is 
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the investigation of animal diseases in 
South Africa, and the devising of 
methods for controlling them. Once 
discovered, the administration of 
measures for control passes largely into 
the hands of the sister ‘* Veterinary 
Division ”’ with its staff of veterinary 
officers stationed at various places 
throughout the country. 

Research on a small scale had been 
carried out by the earlier veterinary 
field officers of the Cape, Transvaal, 
and Natal, but it was only in 1908 that 
the enormous importance to the stock 
industry of systematic investigation 
into animal diseases was fully recog- 
nized by the Government of the T'rans- 
vaal, and a large imstitute for 
veterinary research erected at Onder- 
stepoort, near Pretoria. After Union 
this institute had to serve the whole of 
South Africa, and expansion therefore 
became necessary. 


Teaching Activities. 

In 1919 it was decided to establish 
an associated veterinary training 
college, and the opportunity was taken 
of incorporating this in the _ pro- 
gramme of expansion required in any 
case to meet the rapidly growing needs 
of the country. The research Division 
then became the ‘‘ Division of Veteri- 
nary Education and _ Research,’’ 
affihated to the University of South 
Africa on the academic side, but 
remaining wholly within the Depart- 
ment of Agriculture in respect of its 
major activities. Of the five-year 
B.V.Se. course, the first two years, or 
** preclinical training’? may be taken 
at any adequately equipped university 
college in the Union, while the last 
three years of “‘ vocational training ”’ 
are confined exclusively to Onderste- 
poort, 

A large proportion of the professional 
staff of the Division, therefore, hold 
dual positions; primarily as research 
officers in the Department of Agricul- 
ture, and secondarily as lecturers or 
professors of the University of South 
Africa, in those subjects in which they 


have specialized. In order to obtain a 
sufficient variety of clinical material 
for demonstration to students, sick or 
injured animals are accepted at the 
laboratory clinic—a procedure which 
incidentally benefits the farmers in the 
immediate vicinity of Onderstepoort 
and those sufficiently concerned to send 
cases by rail. 


Manufacture of Remedies. 


Since most of the research under- 
taken by the Division has a direct 
bearing upon the prevention or treat- 
ment of diseases of stock, the routine 
manufacture of vaccines, sera, and 
other products is undertaken as an 
important part of the divisional work. 
In the case of the commoner diseases 
also prevalent in Europe, vaccines were 
previously imported, but of late years 
practically all veterinary biological 
products required in the Union have 
been made at Onderstepoort. This 
procedure is found preferable, since 
standard vaccines can be supplied 
fresher and at lower cost, while special 
vaccines can be prepared to suit local 
conditions. Special attention has been 
concentrated upon diseases specially 
prevalent amongst South African live 
stock, and methods for prevention or 
treatment worked out for practically 
all of them. 

The Division also undertakes the 
examination of blood-smears, parasites, 
and other specimens, free of charge. 
Farmers are encouraged to send 
material from all sick animals for 
diagnosis, and the results of examina- 
tion are returned to them with as little 
delay as possible. In the case of un- 
known diseases, farmers frequently 
send sick animals to the laboratory for 
diagnosis or special study, so that if 
necessary a special vaccine can be pre- 
pared, or recommendations made con- 
cerning treatment and future preven- 
tion, 


Advisory Activities. 


The Division also conducts a very 
extensive correspondence with the 
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general public and gives advice or 
issues bulletins, on all questions relat- 
ing to the health of stock. 

The activities of the Division 
necessitate a large staff, extensive 
laboratory, and stabling accommoda- 
tion, modern equipment, numerous 
experimental animals, and a_ liberal 
maintenance allowance. Fortunately, 
the South African Government realized 
that expenditure in such directions 
ultimately brings its return in 
increased agricultural prosperity, and 
so far has shown an exceedingly pro- 
gressive spirit towards the fostering of 
research. The result is that the Union 
of South Africa to-day possesses a 
veterinary research institute second to 
none in the world, and it is possible to 
deal with animal diseases in a 
thoroughly up-to-date manner. 

Forest Department. 
ResrearcH AND EXPERIMENTAL Work. 

The sections of the research branch 
are as follows :— 

(1) Silviculture and Forest Botany. 

This section collects and distributes 
information, arranges further trials of 
exotic species, and experiments in 
thinnings, etc., clears up identities of 
exotic and indigenous trees, and so on; 
and its officers spend part of their time 
on investigations and collection of 
growth data in the field. The herba- 
rium contains over 5,000 specimens. 
The large number of indigenous and 
exotic species demanding study is 
shown by the fact that this section now 
has sites for 480 of the former and 620 
of the latter. 

This section also deals with minor 
products (tanning materials, oils, 
fibres, etc.), as far as it can, and 
arranges from time to time for analyses 
or practical tests of materials which 
seem worthy of consideration. 


(2) Sdlvicultural Research in the In- 
digenous Forests of the Midland 
Conservancy. 

A small research station has been 
established at Deepwalls, in the middle 


of the main forest near Knysna, and 
investigations into the problems of 
regeneration, the silvicultural charac- 
teristics, and rate of growth of the 
principal species, etc., are being made. 


(3) Siliveultural Research and Experi- 
mental Working Plans in the 
Eastern Conservancy. 

A start has been made with this 
work ut some of the oldest plantations, 
at which a considerable amount of 
useful growth data is obtainable. 


(4) Timber Investigations. 


Seasoning experiments are being 
conducted continuously in two season- 
ing kilns (one water-spray and one 
fan) in co-operation with the Railway 
Administration at Pretoria. 

The officers of this section give 
attention to inquiries of all sorts from 
the public about the seasoning and 
treatment of woods, and to the prepa- 
ration of specimens for exhibition, etc., 
and more up-to-date seasoning methods 
are now being adopted by several of 
the timber merchants as a result of the 
advice given. 


Department of Irrigation. 


Me&reoroLoGicaL OFFICE. 

At the end of March, 1922, the 
number of observing stations directly 
under control of or co-operating with 
the Meteorological Office was as 
follows :— 

One first order station (viz., Johan- 
nesburg), where continuous records of 
the principal meteorological elements 
are carried out by means of self- 
recording instruments; 86 barometric 
stations, 130 thermometric stations, 
and 2,438 rainfall stations where obser- 
vations are carried out once a day, at 
8.30 a.m. mean time of 30° Wi. 
longitude. There are thus altogether 
2,655 stations of different classes dis- 
tributed over South Africa from which 
monthly returns are received: of this 
number, 2,624 are situated within the 
Union and the remainder in adjoining 
territories. 
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Daily Forecasts and Weather Reports. 

The 8.30 a.m. readings from 73 
stations are telegraphed each morning 
to the Forecasting Branch, and from 
this material a synopsis of the existing 
weather conditions over the Union is 
prepared and a forecast for the ensuing 
twenty-four hours issued at 11.30 a.m. 
This information is distributed to the 
general public through the media of 
the telegraphs and the Press. <A 
separate forecast for the coast is also 
prepared and broadeast to ships at sea 
by the wireless stations at Slangkop 
and Durban. Particulars of rainfall 
and the extremes of temperature during’ 
the previous twenty-four hours at the 
telegraph reporting stations in each 
Province, together with similar data 
for the principal towns of the other 
Provinces are collected and distributed 
by the central telegraph offices. An 
extension of activity in this section of 
the work is expected to be shortly in 
operation, by which wireless or cable 
weather messages will be received from 
ships at sea and from land stations in 
adjoining territories as far north as 
Mocambirxe on the east and Loanda 
on the west. 

Upper Air Investigations. 

Although neither staff nor facilities 
are provided for investigation of the 
wide subject cf the physics of the air, 
several hundred pilot balloon ascents 
have been carried out. The data so 
obtained are awaiting a suitable oppor- 


tunity of being worked up. Sounding- 
balloon ascents with meteorographs 


have been limited to five, four of which 
were carried out in the International 
Week in May, 1922. Two records were 
recovered and the results obtained were 
published in the Monthly Weather 
Report for May, 1922. 


Department of Mines and Industries. 


In the Department of Mines and 
Industries, research work is carried on 
by the Geological Survey and by the 
branch dealing with the technical 
inspection of mines. 


Research work in the mines inspec- 
tion branch is mainly concerned with 
questions of health and safety on mines 
and particularly with the prevention 
of miners’ phthisis on the Witwaters- 
rand mines. Methods of determining 
dust and of eliminating it from the 
atmosphere are investigated, as well as 
allied problems such as those bearing 
on ventilation. Publication of results 
takes place in the Annual Report of 
the Government Mining Engineer, and 
by means of papers and discussions on 
papers read before the several technical 
societies of the Witwatersrand. 

The Department also assists where it 
can in exploring the commercial possi- 
bilities of new minerals and ihe 
markets available overseas for such 
minerals. 

The Geological Survey carries out 
investigations in pure and applied 
geology. The main object kept in view 
is the preparation of a geological map 
of the Union. For the purpose of 
publication, the field-maps are drawn 
on a scale of 1 inch to 2.35 miles for 
the Transvaal, Orange Free State, and 
Natal, and 1 inch to 3.75 miles for the 
Cape Province. The district maps 
issued by the several Governments 
before Union led to the choice of the 
two scales, and so much work had been 
done on them that a uniform system 
could not be adopted later without in- 
convenience. The Cape Province will 
be represented on 52 sheets, of which 
20 have been issued, and the other 
Provinces on 117 sheets, of which 17 
have been published, while areas equal 
to 17 sheets have been surveyed, but 
individual sheets of these areas are in- 
complete or await printing. In addi- 
tion to these sheets, maps of certain 
areas have been published on larger 
scales or on the larger of the two 
scales mentioned; thus a map of the 
neighbourhood of Pretoria (1 inch to a 
mile) was issued in the early days of 
the Transvaal survey on account of the 
interest of the faults there, and the 
Witwatersrand and Heidelberg (Trans- 
vaal) goldfields are printed on a scale 
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of 1 inch to 0.946 mile because the 
detail required could not be adequately 
shown on a smaller scale. The mining 
districts of Barberton, Pilgrims Rest, 
and the Murchison Range are repre- 
sented on maps published with descrip- 
tions of those areas, which are not 
conterminous with sheet maps. 

The descriptions of areas represented 
by the sheet maps are printed and 
issued as ‘‘Eixplanations,’’ and this 
has been done consistently in the 
Transvaal, but the sheets of the Cape 
Province issued before the unification 
of the provincial surveys were not 
accompanied by ‘‘ Explanations’’ as 
the areas had already been described 
in the annual reports. 

A considerable part of the work of 
the Survey has been devoted to studies 
of areas of special economic interest 
and to investigations of groups of 
mineral deposits; these are published 
in the form of Memoirs. Another 
Memoir contains a bibliography of 
literature bearing on South African 
geology, and a companion volume con- 
tains a subject index of that list... The 
chief mining fields which have been 
described in Memoirs are the Witbank 
Coalfields, Barberton, Pilgrims Rest, 
and Sabie and the tin-mining districts 
of the Waterberg and Olifants River; 
while the chief mineral deposits, 
described somewhat exhaustively as far 
as known at the date of publication, 
are those of asbestos, corundum, and 
mica; coal and limestone have been 
considered in two Memoirs in a less 
complete way, because many parts of 
the country where they occur have not 
yet been geologically surveyed. The 
Memoirs on the Crocodile River iron 
ores and the Pretoria salt pan are con- 
cerned with a mining field which has 
not yet been exploited and a remark- 
able source of sodium salts, which 
deserved special attention both from 
the economic and scientific aspects. 
The platinum deposits of Rustenburg 
are the subject of another Memoir. The 
whole series of Memoirs was designed 
to provide descriptions valuable both 


to those who are commercially 
interested and to students of ore 
deposits. 

Descriptions of the palaeontological 
material obtained in the course of the 
survey are published jointly by the 
Survey and Trustees of the South 
African Museum in the annals of that 
institution, where the types are pre- 
served. The work has been done for 
the most part by specialists who are not 
on the staff. 

The collections of rocks and minerals 
form the basis of the Geological 
Museum in Pretoria and of the 
geological collections at the South 
African Museum. Efforts are made to 
maintain these collections thoroughly 
illustrative of economic developments 
based on the mineral resources of the 
Union as well as of the geological 
formation of the country. 

Samples of rocks and minerals, the 
sources of which are attested, are 
received at the Survey office for deter- 
mination, and in many _ instances 
advice is given, as far as possible, by 
members of the staff. 

A laboratory is maintained in which 
work is done on these samples as well 
as on the material brought in by the 
staff. 


The Union Observatory. 


From 1904 to 1912 the Union Obser- 
vatory had served as headquarters for 
the Meteorological Service of the 
Transvaal, but in May of the latter 
year it was recreanized under the 
direction of General Smuts (then 
Prime Minister of the Union) as an 
astronomical observatory and_ its 
meteorological department was re- 
moved to Pretoria. 

The chief instruments are a 26-inch 
visual refracting telescope (now nearly 
completed and partially erected); a 
10-inch star-camera; a 9-inch 
refracting telescope, and other smaller 
telescopes; a seismograph; wireless 
recelving apparatus; and a_ blink- 
microscope for the rapid comparison 
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of celestial photographs. The Obser- 
vatory is charged with the observation 
of minor planets when these are south 
of the equator, and several of these 
bodies have been discovered here, 
including amongst them No. 714 
Transvaalia and No. 758 Mancuntia. 
The nearest known star, Proxima 
Centauri, was found by means of the 
blink-microscope in 1915. 

Measurements of proper motions, of 
which some 6,000 have been dis- 
covered, measurements of double stars, 
observations of Jupiter’s satellites 
and occultations of stars by the Moon 
and planets form the main lines of 
activity. 

The results are published from time 
to time in circulars which are dis- 
tributed to kindred institutions and 
active astronomers. The publication 
of a series of stellar maps on the scale 
1°36 mm. is in progress, and so far 
175 maps out of a total of 556 have 
been distributed. 


Royal Observatory, Cape of Good Hope. 


The Royal Observatory at Capetown 
was instituted by an Order-in-Council 
of the British Government in 1820, 
and is under the control of the 
Admiralty. 

The original object was to establish 
an observatory conducive to the 
improvement of practical astronomy 
and navigation in the Southern Hem1- 
sphere, where observations could be 
made of the positions of stars not 
visible at Greenwich. 

With this aim in view, regular 
observations of the Sun, Moon, 
planets, and stars are undertaken at 
the observatory. 

It was at the Cape Observatory that 
the idea of employing the telescope for 
the determination of accurate positions 
of stars by means of photography first 
took practical shape in 1882. The 
development of this branch of 
astronomy resulted in the formation of 
(1) the Cape Photographic Durchmus- 
terung, a photographic catalogue of 
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nearly 400,000 stars, and (2) the inter- 
national survey of the heavens, in 
which many of the principal obser- 
vatories of the world have co-operated. 
The Cape contribution to the Carte du 
Ciel is a catalogue of about half a 
million stars, which has been com- 
pleted. 

Among the principal instruments in 
regular use are— 


(1) The reversible 
which is used for meridian 
observations of stars and the 
subsequent formation of funda- 
mental star catalogues. 

(2) The McClean telescope, used for 
the spectroscopic determination 
of motions of stars in the line 


transit circle, 


of sight. It has also afforded 
a determination of the solar 
parallax, confirming previous 


Cape results obtained by other 
methods. It has recently been 
used in the determination of the 
orbits of spectroscopic binary 
stars, and a further extension 
of its work is contemplated 
whereby peculiarities in certain 
lines of star spectra may be 
utilized for the determination 
of stellar parallax. 

(3) Astrographic telescope, used for 
stellar photography in con- 
nexion with the Carte du Ciel. 
It has recently been employed 
in work on stellar magnitudes, 
the results of which give rise to 
many researches of a statistical 
nature, dealing with the 
motions and distribution of the 
stars in space. 

A catalogue containing the 
photographic magnitudes of 
over 20,000 stars, standardized 
on a true photometric scale and 
systematically based on the 
fundamental Cape system of the 
south-polar area, is in the press. 

(4) Heliometer, for planetary obser- 
vations. 

(5) Photoheliograph, for taking 
daily photographs of the Sun. 
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(6) Seismograph, giving a continu- 
ous record of earthquakes. 
Meteorological observations are 
also regularly undertaken, and 
daily time signals are sent over 
the telegraph lines to various 
parts of South Africa and also 
from Slangkop by wireless 
transmission to ships at sea. 

The Observatory wireless re- 
celving apparatus is extensively 
used for the reception of Euro- 
pean and American time sig- 
nals, and will shortly co-operate 
in an international scheme of 
longitude determinations. 


Marine Surveys. 


Marine investigations have been 
carried out by the South African 
Government with the aid of survey 
ships, the ‘‘ Pieter Faure’’ and the 
‘Pickle’? working in conjunction 
with a Marine Biological Laboratory 
near Capetown. Various parts of the 
South African coast have been 
examined from Walvis Bay on the 
west coast to the northern boundaries 
of Natal on the east coast. 

The scientific results have been 
published in various Government 
reports and in scientific journals. 
They deal with a variety of subjects, 
including both physical and biological 
aspects of the South African seas. 

With regard to the physical aspect 
of these marine investigations, it has 
been found by numerous soundings 
that the South African seas differ very 
considerably in depth and nature of 
bottom. Some parts resemble the 
large, comparatively shallow fishing 
areas, such as are found in the North 
Sea, and have been found, like them, 
to abound in fish of economic value. 
In the other parts of the coast such 
areas are absent, the slope of the sea 
bottom being steeper and the variety 
of forms of life of a totally different 
character. All these different areas 
have been described in reports and 
laid out in charts drawn up from the 
survey observations. The sea-water 


also varies much in different localities, 
in temperature, salinity, nitrogen- 
content, etc., as shown by numerous 
observations made during the surveys. 
Current observations by aid of drift 
bottles, etc., have also been made at 
various localities. 

With regard to the biological results 
of the surveys, the different areas 
examined have proved to have a great 
diversity of forms. On the whole, the 
waters of the west coast have proved 
to be most densely populated, while 
there is a much greater variety on 
the east coast and within those regions 
there are various areas with their own 
characteristic fauna. Between six and 
seven hundred species in the various 
groups of animals have proved to be 
new to science, being in the larger 
groups, so far examined, as follows :— 
Fishes, 250, crustacea 196, mollusca 
107, echinoderms 92, alcyonaria 387, 
sponges 26. More general questions 
such as development, life-history, 
geographical distribution, etc., have 
also been investigated by those who 
have examined the material and are 
dealt with specially or incidentally in 
their reports. 

The main object of the investiga- 
tions on the part of the Government 
has been the development of the 
marine resources of South Africa, and 
also the control and conservation of 
the fishing industry. The results have 
been briefly, that several thousands 
of square miles of new fishing grounds 
have been discovered, adapted for 
trawling and abounding in food-fish, 
including sole hitherto considered a 
rarity in South Africa. <A trawling 
industry has been established, and 
not only is South Africa well supplied 
with fish, but a considerable export 
trade is being developed with overseas 
countries. Investigations into the 
habits and life-history of fish have been 
the basis of adequate regulations for 
their conservation. eh ase tor 
instance, in the case of the Cape 
crayfish, of which from fifteen to 
twenty million are canned and 
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exported annually, probably saved virus has been recently isolated at the 
this important industry from a fate Institute from the blood of horses 
which has befallen the lobster suffering from African horse-sickness. 


industry in other countries. 


The South African Institute for Medical 
Research. 


The South African Institute for 
Medical Research was established at 
Johannesburg in 1912, by agreement 
between the Government and the Wit- 
watersrand Native Labour Association 
(acting on behalf of the mining 
industry of the Transvaal), for the 
purpose of carrying out investigations 
with a view to the prevention and 
treatment of human diseases. 

The institute occupies a command- 
ing position adjacent to the General 
Hospital and overlooks the central 
portion of Johannesburg. ‘The site, 
in extent just over four acres, was 
donated by the Government, whilst 
the cost of the buildings and their 
equipment, amounting to about 
£45,000, was borne by the mining 
industry. 

The cost of mantenance is met by 
contributions from the Government 
and the Witwatersrand Native Labour 
Association in addition to the revenue 
earned by the performance of bacterio- 
logical and pathological services. 

The work of the institute is carried 
on in two divisions—Research and 
Routine. 

The most prominent line of research 
which up to now has been pursued in 
the research division is that in respect 
of the prevention of pneumonia, a 
disease which until recently accounted 
for most of the sickness and mortality 
among the native labourers on the 
mines of South Africa. In connexion 
with epidemic influenza a filterable 
virus has been obtained from the 
nasopharynx of patients and has been 
cultivated through many generations 
on artificial media. Experiments have 
been carried out on human volunteers 
to determine its etiological relation to 
the disease, but so far with incon- 
clusive results. A somewhat similar 


A considerable amount of work has 
also been, or is in process of being, 


carried out in connexion with such 
diseases as silicosis, tuberculosis, 
bilharziosis, and cerebro-spinal 


meningitis, as well as in the domain 
of pure bacteriology. The results of 
these investigations are to be found in 
the ‘‘ publications ’’ of the Institute, 
of which eighteen have been issued, 
as well as in papers contributed by 
members of the staff to technical 
journals. 

The Routine Division carries out a 
large amount of diagnostic investiga- 
tion for hospitals and the medical 
profession, in addition to the usual 
bacteriological services required for 
the Government, the mining industry, 
and municipalities. 

Since the establishment of the 
Miners’ Phthisis Medical Bureau in 
1916, its work has been carried out in 
the Institute buildings. Under the 
Miners’ Phthisis Act of 1916, every 
applicant for employment under- 
ground in the mines of the Witwaters- 
rand is required to submit himself for 
medical examination at the Bureau, 
and in addition all miners employed 
underground must be examined at 
intervals of six months. The associa- 
tion of the work of the Bureau with 
that of the Institute has proved of 
mutual advantage; pathological inves- 
tigations required by the Bureau 
being carried out without loss of time 
in the adjacent laboratories, while 
unique facilities for investigating 
miners’ phthisis are thus provided. 


National Botanic Gardens, Kirstenbosch. 


The National Botanic Gardens were 
established in 1913, due largely to the 
efforts of the late Prof. H. W. H. 
Pearson, who became their first 
director. The gardens are situated 
at Kirstenbosch, near Capetown, and 
occupy about 1,100 acres on the 
eastern slope of Table Mountain. 
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The greater part of this is a nature 
reserve, including examples of many 
ecological types of vegetation. In 
the cultivated part of the gardens 
is a magnificent collection of South 
African indigenous plants, largely 
named by the staff of the Bolus 
Herbarium and available for study by 
research workers and students. In the 
economic section is a comprehensive 
collection of medicinal and aromatic 
plants available for pharmacological 
research. A sub-station of forty acres 
at Whitehill, near Matjesfontein, has 
recently been established as a Karroo 
garden. 

The National Botanic Gardens are 
closely associated with the University 
of Capetown, one of the Professors 
of Botany being the Director. They 
are under the control of a Board of 
Trustees, and the funds are chielly 
derived from Government and munici- 
pal grants, and from voluntary sub- 
scriptions through ihe Botanical 
Society of South Africa. 

Museums, 


Museums, which are largely sup- 
ported by Government grants, have 
been established in all of the principal 
towns of the Union, excepting Johan- 
nesbure. 
They are as follows :— 
South African Museum, Capetown; 
established 1855. 

Transvaal Museum, Pretoria; estab- 
lished 18938. 

Natal Museum, Pietermaritzburg; 
established 1903. 

Bloemfontein Museum; established 
1877. 

Albany Museum, 
established 1855. 

Port Elizabeth Museum; established 
1883. 

Kingwiliamstown Museum; estab- 
lished 1898. 

McGregor Museum, 


Grahamstown ; 


Kimberley ; 


established 1906. 
Durban Museum; established 1887. 
In all the museums research is being 
carried out, which generally takes the 


form of systematic studies of the 
material making up the collections. 
Apart from this, however, special 
investigations on a variety of subjects 
are from time to time undertaken by 
members of the staffs. The results are 
published in the ‘‘ Annals ”’ of the 
museums or as contributions to the 
journals, ete., of learned societies. 
Much of the usefulness of the museums 
consists in the stimulus and assistance 
which they afford to workers outside. 


The Universities. 


Till 1918, the Union of South Africa 
possessed only one university, the 
University of the Cape of Good Hope, 
which was purely an examining body. 
Education of a university standard 
was, however, being provided in eight 
colleges throughout the country. In 
1918 the University of the Cape of 
Good Hope was dissolved and three 
teaching universities were established, 
viz., the University of South Africa, 
the University of Capetown, and the 
University of Stellenbosch. In 1922, 
the University of the Witwatersrand, 


Johannesburg, was added to the 
number. 
The University of South Africa, 


which hag its headquarters at Pretoria, 
is a federal institution and at present 
embraces six university colleges, viz.— 
Grey University College, Bloemfon- 
tein; 
Huguenot University College, Wel- 
lington ; 
Rhodes University 
hamstown ; 
Transvaal University College, Pre- 
torla; 
Natal University College, 
maritzburg; and 
Potchefstroom University College. 


From this it will be seen that the 
Union is amply provided with facili- 
ties for higher education. 

The universities exhibit a certain 
degree of specialization; thus, for 
example, only at Capetown and Johan- 
nesbure are there faculties of 


College, Gra- 


Pieter- 
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medicine; only at Stellenbosch and 
Pretoria, faculties of agriculture. 
Engineering is taught at Johannes- 
burg, Capetown, and Durban; mining 
engineering at Johannesburg only. 

During recent years there has been 
a marked improvement in the staffing, 
equipment, and accommodation of all 
the universities. For the Universities 
of Capetown and the Witwatersrand, 
large new buildings, in which every 
facility for both study and research is 
being provided, are at present in 
course of erection, 

Research is fully recognized in the 
South African universities as one of 
their most important functions, and 
work of this character is being actively 
carried on by members of the staffs and 
by students, by whom many notable 
contributions to knowledge have been 
made. 


Scientific Societies. 


The Union possesses a large number 
of strong and active scientific and 
technical societies, most of them 
centred in Johannesburg, The latter 
circumstance is due principally to the 
large number of scientifically trained 
professional men employed by the 
mining industry of the Witwaters- 
rand. Recently most of the scientific 
societies have become associated for the 
purpose of common action into a body 
known as “‘ The Associated Scientific 


and Technical Societies of South 
Africa,’? with its headquarters in 
Johannesbure. 

The following are the principal 


scientific societies of the Union: 
(i) The Royal Socicty of South Africa. 
This society was founded in 1877 as 
The South African Philosephical 
Society, with the comprehensive object 
of ‘‘ promoting original research and 
recording its results, especially as con- 
nected with the natural history, 
physical conditions, history, geo- 
eraphy, statistics, industrial resources, 
languages, and traditiens of South 
Africa.’* Under Royal Charter of 
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Incorporation, dated 25th June, 1908, 
the society was established in its 
present form with the designation of 
The Royal Society of South Africa. 
The results of the researches conducted 
by members of the society and others 
are presented in the form of papers 
read at tts meetings and are published 
for general information in its l'ransac- 
tions. 
(ii) for 


South African Association 
the Advancement of Science. 


The South African Association for 


the Advancement of Science was 
founded in 1902, its objects being— 


(a) to give a stronger impulse and a 
more systematic direction to 
sclentific mquiry; 

(b) to promote the intercourse of 
societies and individuals inter- 
ested in science in different 
paris of South Africa; 

(c) to obtain a more general atten- 
tion to the objects of pure and 
applied seience, and the re- 
moval of any disadvantages of 
a public character which may 
impede its progress. 

At the annual session of the associa- 
tion, held in different centres, usually 
during July, papers are read and dis- 
cussions invited in all branches of 
science, which are classified into 
appropriate groups, and dealt with by 
six sections. 

The headquarters of the association 
are in Johannesburg. 

The organ of the association is the 
South African Journal of Science. A 
medal, known as the South African 
Medal, and a grant of £50, are 
awarded annually by the Council of 
the Association for achievement and 
promise in scientific research in South 
Africa. 

(iii) The Chemical, Metallurgical, and 

Mining Society of South Africa. 


This Society was founded in 
March, 1914, as the Chemical and 
Metallurgical Society of South 
Africa, Mining being added in 
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February, 1993, and was incorporated 
in the Transvaal in May, 1907. It has 
taken an active share in the scientific 
organizations which have been formed 
in recent years for the purpose of 
serving the industrial advancement of 
the Union. 

The objects of the society are— 

(a) to advance technical and metal- 
lurgical chemistry and_ the 
science and practice of mining; 

(6) to cultivate all branches of pure 
chemistry ; 

(c) to extend the knowledge and 
practical application of im- 
provements and discoveries in 
matters bearing on the chemi- 
cal, metallurgical, and mining 
professions, and to afford 
members opportunities for inter- 
change of ideas on chemistry, 
metallurgy, and mining. 

The society holds meetings at 
monthly intervals, and publishes a 
monthly Journal of Proceedings. Its 
headquarters are in Johannesburg. 


(Gv) South African Institute of 
Electrical Engineers. 


The South Afmean Institute of 
Wlectrical Kngineers was formed in 
1909. 

The objects of the institute as 
embodied in its constitution are— 


(a) to promote the general advance 
of electrical science and its 
applications; to facilitate the 
exchange of information and 
ideas on these subjects among 
all members of the institute; to 
place on record the results of 
experience elicited in the dis- 
cussion thereon, and to do all 
such things as are incidental or 
conducive to those  attain- 
ments ; 

(b) to hold meetings for reading 
and discussing communications, 
works, or treatises bearing on 
electrical science and its appli- 
cations, or on subjects con- 
nected therewith; 


(c) the formation of a_ technical 
library and modern laboratory 
for the purpose of promoting 
research in electrical science, to 
be open to all members of the 
institute. 


The headquarters of the institute are 
at Johannesburg. Monthly meetings 
of members are held, at which papers 
are read and scientific questions of 
engineering interes; are discussed. 

A monthly Journal is devoted to the 
interests of the Institute. 


(v) The South African Institution of 
Engineers (Incorporated). 

The South African Institution of 
Engineers (Incorporated in the Trans- 
vaal) owed its inception to the amalga- 
mation, in October, 1910, of two 
associations, with kindred objects, 
which had been existence for over a 
decade. The Institution has as its 
general aim the advancement of the 
science and practice of engineering in 
all its branches, and its organization 
provides means for the acquisition and 
preservation of the continually in- 
creasing knowledge accumulated by 
engineers in the course of their 
experience in South Africa. The 
vehicle for the dissemination of this 
knowledge is the monthly Journal of 
the Institution, in which is published 
a record of the proceedings at the 
periodical meetings of the Institution, 
together with all papers read at these 
meetings. Besides acting as a medium 
for the publication of information on 
the subjects embraced in its sphere, 
the Institution seeks to stimulate the 
spirit of keener research by the offer of 
several annual prizes for papers and 
theses of conspicuous excellence. The 
headquarters of the Institution are 
situated in Johannesburg, 

(vi) South African Society of Civil 
Engineers. 

The South African Society of Civil 
Engineers was founded at Capetown in 
1903 as the Cape Society of Civil 
Engineers. Its objects are the 
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advancement of the science and 
practice of civil engineering and the 
maintenance of the status of the pro- 
fession. In 1910 it assumed its 
present title. Periodical meetings are 
held at Capetown. Papers of South 
African interest, and dealing mainly 
with matters pertaining to the public 
utility services, are read and sent cut 
to all members in printed monthly 
Proceedings. 

(vii) The Geological Society of South 

Africa. 

This society was founded in 18965, 
and it has for its object the promotion 
of geological research. The publica- 
tions of the society, which consist to 
date of twenty-five volumes of Proceed- 
ings and Transactions, form a com- 
plete record 6f the progress which has 
been made in organized geological 
study in the Union during the past 
twenty-eight years. Of recent years 
the Transactions have served as the 
vehicle of publication for much of the 
work of the geological survey of the 
Union. Special interest centres in the 
valuable mineral collection made 
through the efforts of the society and 
now housed in the Geological Museum, 
Plein Street, Johannesburg. The 
headquarters of the society are in 
Johannesburg, and meetings are held 
normally once a month. 

(viii) Cape Chemical Society. 

This society was founded in 1905 
with the object of promoting the study 
of pure and applied chemistry. 
Membership is restricted to persons in 


the Cape Province ‘* qualified to 
engage in the profession of chem- 
istry.’’ Papers on chemical subjects 


are read from time to time at the 
society’s meetings, The headquarters 
of the society are in Capetown. 
(ix) South African Chemical Institute. 
The South African Chemical Insti- 
tute was founded in 1912 as the 
** South African Association of Analy- 
tical Chemists,’ and assumed _ its 
present title in 1921. It exists for the 
4 


purpose of raising the professional 
status of those practising analytical 
chemistry and with the object of 
encouraging the study of that science. 

The Institute publishes a Journal 
containing scientific contributions, 
which appears twice a year. The head- 
quarters of the Institute are in Johan- 
nesburg. 


(x) Botanical Society of South Africa. 


The Botanical Society of South 
Africa came into existence on the 10th 
June, 1913, and was the outcome of a 
movement to stimulate interest in the 
preservation, cultivation, and study of 
the vegetation of South Africa. The 
objects of the society are— 

(a) to encourage the inhabitants of 
South Africa to take an active 
part in the progress and 
development of the National 
Botanic Gardens at Kirsten- 
bosch, a part of the Groote 
Schuur Estate, in the Cape Pro- 
vince, and to induce them to 
appreciate their responsibilities 
therein ; 


(6) to augment the Government 
grant towards developing, 
improving, and maintaining 


fully equipped botanical gar- 
dens, laboratories, experimental 
gardens, etc., at Kirstenbosch; 

(c) to organize shows at which may 
be displayed the results of 
botanical experiments or cul- 
tural skill in improving the 
different varieties of South 
African flora; 

(d) to enlighten and instruct the 
members on botanical subjects 
by means of meetings, lectures, 
and conferences, and by the dis- 
tribution of literature. 

An annual Journal is published. 
The headquarters of the society are in 
Capetown. 

(xi) The South African Biolegical 

Society. 

This society originated at the close 

of 1916 as the result of a movement to 
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unity existing organizations interested 
specifically in the study of zoological 
matters. ‘The objects of the society 
are— 

(a) to advance the study of biological 
science, and to give all possible 
assistance to those in South 
Africa who are interested in the 
study of natural history; 

(6) to publish a journal of biology 
and natural history, together 
with the transactions of the 
society ; 

(c) to advocate the preservation of 
the monuments of nature; 

(d) to hold scientific congresses from 
time to time in various centres. 

The official organ of the society is 
“The South African Journal of 
Natural History.’? The headquarters 
of the society are in Pretoria. 

(x11) The South African Geographical 
Society. 

The society was founded at Johannes- 

burg in June, 1917. 

Its objects are— 

To raise the standard and to 
safeguard the interests of geogra- 
phical education, to encourage 
geographical research in all its 
branches, and to arouse in the 
general public some enthusiasm 
for a subject which has such a 
direct bearing on everyday life. 

It publishes a Journal. The head- 
quarters of the society are in Johan- 
nesbure. 

(xiii) British Medical Association (in 
South Africa). 

The registered office of the associa- 
tion is in London, England; and its 
branches in South Africa are— . 

(1) The Western Province Branch 
(Cape of Good Hope): Tead- 
quarters, Capetown. 

(2) The Eastern Province Branch 
(Cape of Good’ Hope): Head- 
quarters, Grahamstown. 

(3) The Griqualand West Branch 
(Cape of Good Hope): Head- 
quarters, Kimberley. 


(4) The Border Branch (Cape of 


Good Hope): Headquarters, 
East London. 
(5) The Natal Coastal Branch: 


Headquarters, Durban. 


(6) The Natal Inland Branch: 
Headquarters, Pietermaritz- 
burg. 

(7) The Orange Free State and 
Basutoland Branch: Head- 
quarters, Bloemfontein. 

(8) The Witwatersrand Branch 
(Transvaal): Headquarters, Jo- 
hannesbure. 

(9) The Pretoria Branch (Trans- 


vaal) : Headquarters, Pretoria. 
The Rhodesian Branch (South- 
ern Rhodesia): Headquarters, 
Bulawayo. 


(10) 


The objects of the association are 

inter ata :— 

(1) To promote the medical and 
allied sciences and to maintain 
the honour and interests of the 
medical profession. 

(2) To hold or arrange for the 
holding of periodical meetings 
of the members of the associ- 
ation and of the medical pro- 
fession generally. 

(3) To circulate such information as 
may be thought desirable by 
means of a periodical journal, 
which shall be the journal of 
the association, and by the 
occasional publication of trans- 
accions or other papers. 

(4) To grant sums of money out of 
the funds of the association for 
the promotion of the medical 
and allied sciences in such 
manner as may from time to 
time be determined on. 


The overseas branches of the associa- 
tion possess almost comp!ete autoromy, 
managing their own affairs, with one 
notable proviso that they do not em- 
bark on any project which if it were an 
object of the association would make it 
a trade union. 

Since the year 1912. the association 
has also been represented in South 
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Africa by the South African committee 
on which each branch is represented 
according to its membership. 

The Souch African committee meets 
quarteriy at various centres in rotation, 
for the transaction of its business, 
which is chiefly of a professional and a 
medico-political character. It is also 
the executive committee of the South 
African medical congresses. 

These congresses are held annually 
under the auspices of the British Medi- 
cal Association in South Africa and 
are conducted on lines similar to those 
of the annual meeting of the association 
in Great Britain, except in that all 
medical practitioners in South Africa, 
whether belonging to the British 

. Medical Association or not, are invited 
to become members of congress. 


Anthropological Research. 


The first descriptions we have of the 
native races of Southern Africa are to 
be found in the writings of the early 
traveilers to these shores, after the 
settlement of the Dutch at the Cape in 
1685. These writings are in Dutch, 
German, French, and English, and are 
too numerous to mention individually. 
Probably the most exhaustive descrip- 
tion of a native people and its customs 
is that of Peter Kolben ‘‘ Caput Bonae 
Spei Hodiernum,’’? Nirnberg, 1719. 

In addition to these early writings 
the records of the Dutch Kast India 
Company, especially the Journals of 
the officials sent out on exploring 
expeditions, contain valuable infor- 
mation which has never been thorough- 
ly sifted from an anthropological point 
of view, though it has formed the basis 
of the work of Theal in his History 
and Ethnography of South Africa. 

After the travellers and exp/orers, 
none of whom were mainly interested 
in the study of the natives, came the 
missionaries. By these men a great 
deal of work has been done in linguis- 
tics, and grammars and dictionaries 
have been published in most of the 
languages spoken in Southern Africa. 
The only complete monograph we have 


of a native tribe, so far, is that of 
Junod on the Baronga (The Life of a 
South African Tribe), but the works of 
Livingstone, Moffat, Casalis, Jacottet, 
Callaway, to mention only a few of the 
missionary writers, are full of valuable 
material. Another source of infor- 
mation is to be found in Government 
Blue-books and Reports, under the 
auspices of the Cape Government. 

Sir George Grey, in the fifties of last 
century, investigated the folk-lore and 
customs of the native peoples, and 
Dr. Bleek, the eminent German philo- 
logist, was given every encourage- 
ment and assistance by Sir George 
Grey, and it is largely owing to his 
work that we have records of the 
Bushmen languages, and some know- 
ledge of the various Hottentot dialects 
of the Cape Province. Dr. Bleek’s 
work was continued by Miss Lloyd and 
is now being followed up by Miss 
Bleek. It is hoped that Dr. Bleek’s 
very complete dictionary of the Cape 
Bushman dialects will be published at 
an earity dace. The Folk-lore Journal 
was started in 1879, but continued for 
only about ten years. 

Anthropometry and archaeology are 
almost untouched fields in Africa. In 
1872 Gustav Fritsch published his 
work on Die Lingeborenen Sud-Afrikas, 
with measurements of a certain 
number of Bushmen, Hottentots, and 
members of various Bantu _ tribes. 
Since then, there have been reports of 
odd skeletons and measurements of a 
few specimens of various tribes in 
different scientific periodicals, but the 
only systematic comparative work. so 
far, has been done by F. O. Shrubsall 
with material supplied to him by the 
various museums in South Africa, 
together with that in the Museum of 
the Royal College of Surgeons. His 
results have been published in the 
Journal of the Royal Anthropological 
Institute, the Anna's of the South 
African Museum, and in the journal 
Man. Study of the stone implements 
of South Africa and of their makers is 
also in its infancy, but has received a 
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great impetus lately. The late Dr. 
Peringuey made valuable collections 
of these implements and reported on 
them in the Annals of the South 
African Museum from time. to time, 
while J. P. Johnson collected and 
studied the implements of the northern 
parts of the country, chiefly in the 
Transvaal. Discoveries have been 
made by Dr. Peringuey and Mr. Fitz- 
Simons, Director of the Port Elizabeth 
Museum, of what appear to be very 
ancient skulls of a_ kind totally 
different from those of the Bushmen or 
Strandloopers, 

G. W. Stow collected information 
concerning the Koranna and Griqua 
peoples and the various Bushman 
peoples of South Africa. His book on 
The Native Races of South Africa was 
edited by Theal and was published in 
1905. It is one of our chief sources of 
knowledge of the later movements of 
the Bushmen and Hottentots. A book 
on The Bushmen of the Kalahari by 
the Rev. Dornan has been published. 

Within the last few years many 
developments have taken place which 
promise a new era in the history of 
Anthropology in South Africa. In 
1920, a School of African Life and 
Languages was established in the 
University of Capetown, where the 
first piece of comparative research 
work on the intelligence of Kuropean 
and Xosa children hag recently been 
carried out. 

In the Transvaal, great progress is 
also being made. Here, two years ago 
** Bantu Studies,’ the first periodical 
of a scientific nature since the Polk- 
lore Journal ceased publication, was 
started. Further, at the beginning of 
this year a Department of Bantu 
studies was instituted in the University 
of the Witwatersrand, where hoth 
philology and phonetics, as well as 
Bantu ethnology, are being taught. 

The new medical schools, too, are 
interes‘ed in the native races, and 
trained anthropometrists are beginning 
investigations on the skeletal remains 
as well as on the living specimens of 


various races. The Government has 

further authorized funds for the publi- 

cation of monographs on native 

peopies. and is offering special induce- 

ments to its officers to take up the 

study of anthropology seriously. 
Historical Research. 

Historical research in South Africa 
is still largely at the initial stage of 
collecting and preserving and indexing 
the records, and is only beginning to 
make the rich materials readily acces- 
sible to students. Books of local 
interest are in keen demand as “‘ Afri- 
eana.’”?’ The Bibliography of the 
Mendelssohn Collection, now housed 
in the Parliamentary Library, Cape- 
town, was published in London, 1910, 
and is a valuable but by no means 
complete guide to the printed 
materials of South African History. 
Other important collections of histori- 
cal books, pamphlets, and papers are 
those in the South African Public 
Library, Capetown, and in the Public 
Libraries at Port Elizabeth and 
Durban, and one notable private 
collection is that of Major W. Jardine, 
Capetown. 

Of unpublished historical sources 
the Union and Provincial archives are, 
of course. the most important. . These 
include the Cape Records, much the 
largest collection, dating back to the 
beginning of things in 1652, together 
with those of Natal and of the two 
Republics. Though still housed in 
their respective capitals, these are now 
all vested in the care of an Archives 


Commission. 
These South African collections do 
not however exhaust the official 


sources, and much more is contained in 
the Records of the Colonial Office and 
other departments, housed in the 
Public Records Office, London, or for 
the eighteenth century, at the Hague. 
Of all this material very little is 
available in print. Mr. H. G. V. 
Leibbrandt, Keeper of the Cape Are- 
hives, made a Préc7s of specimens of 
the Records of the Dutch East India 
Company, and his successor, Dr. 
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Theal, greatest of pioneers of South 
Reean ticatorieal study. was enabled 
to pub ish, besides other fragmenis, 
thirty-five volumes of the Records of 
Cape Colony, 1795-1827. The present 
Union Archivist has published a Guide 
to Documents in the Cape Archives 
(Capetown, 1918). The Van Riebeek 
Society has for aim the publication of 
South African Historical Documents 
and has four volumes to its credit, 
including the important Memorandum 
on the Cape by the Batavian Commis- 
sioner, De Mist. 

Besides the official records there ere, 
of course, unknown masses of MSS. 
material in private hands. For the 
early nineteenth century in particular, 
and for all-important questions of the 
relations of black and white, the 
records of the missionary societies are 
of high value. Those of the London 
Missionary Society, London, certainly 
contain much that deserves study. 
The Records of the Church Missionary 
Society have lately been drawn upon 
for the study of events in the early 
days of Natal, and the Wesleyan, 
Paris, and other Societies must have 
much material that has hardly been 
touched. Much of the correspondence 
also of governors and public men like 
the D’Urban letters, of which the 
South African Library has copies, is 
likely still to come to light. 

As to achievements, Dr. Theal’s 
remains the principal general history, 
with the volumes by Sir George Cory 
for the rise of the Eastern Province. 
Native questions and ethnography 
receive increasing attention, but G. W. 
Stow’s Native Races of South Africa, 
and Theal’s ethnography have not |-een 
superseded. For native, as for social 
and economic problems, not only 
raw material, but the results of solid 
study are often half-buried in British 
or South African Parliamentary 
Papers and Government Blue-books. 

The field for research is wide and 
interesting, but the disabilities of 
historical and social study are great. 
The material, as indicated, is scattered 
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over South Africa, Great Britain, and 
Holland. The indexing either of the 
Archives or of Government publica- 
tions like blue-books, is either deficient. 
or quite untouched. 


Magnetic Observations in South Africa. 


Investigations of the magnetic con- 
ditions prevailing over the surface of 
the earth are of great practical impor- 
tance, chiefly in “the interests of ravi- 
gation. Hence in all civilized coun- 
tries in addition to trigonometrical, 
geological, botanical, and other 
surveys, magnetic surveys are under- 
taken. Such surveys are required for 
the construction of magnetic charts 
for the guidance of ships - at sea. 

The condition of the earth’s magne- 
tism at any point is specified by means 
of three elements : —(i) The declination 
or variation of the direction of the 
compass needle from true north, (ii) 
the dip of a truly balanced magnetic 
needle from the horizontal, and (111) 
the intensity of the magnetic force at 
that point. The magnetic survey of a 
country consists in the determination 
of these three elements at a series of 
selected points over the country so 
that charts may be drawn showing the 
progressive change of the magnetic 
elements across tthe country. Un- 
fortunately, the earth’s magnetic state 
is not constant but changes with ce 


Hence a magnetic Ne is only 
strictly correct for the epoch at which 
it was made. It, therefore, becomes 


necessary to repeat the determination 
of the magnetic elements at a few 
points in the country in order to find 
the rate at which they are changing. 
When the values of the secular change 
of the elements have been well deter- 
mined, charts may be constructed for 
epochs other than that at which the 
survey was made. 

Until comparatively recent times 
there existed no magnetic survey of 
South Africa. Magnetic observations 
had been confined chiefly to Capetown 
and its neighbourhood. The earliest 
observation recorded was made at 
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Mossel Bay in 1595. At this time the 
declination was zero, i.e. magnetic 
North coincided with true north. 
From that date the magnetic needle 
eradually turned westwards until 
18738, when the declination became 
30° west of true north. From 1873 
the declination has been decreasing at 
the rate of about one degree in five 
years. 

The first systematic magnetic survey 
of South Africa began in 1898 and was 
carried out by Professor (now Sir 
Carruthers) Beattie and Professor 
Morrison. The survey was made with 
the aid of grants from the Royal 
Society, the British Association, and 
the Governments of Cape Colony, the 
Transvaal, the Orange River Colony, 
Natal, and Rhodesia. As the result 
of this work, charts showing the distri- 


bution of the three magnetic elements 
over South Africa for the epoch Ist 
July, 1903, were constructed. With 
the assistance of grants from the Union 
Government, the Royal Society of 
South Africa, and the Rhodesian 
Government a more recent series of 
observations has been made with a 
view to the more accurate determina- 
tion of the secular changes of the 
magnetic elements and magnetic charts 
for the epoch Ist July, 1918, have been 
published. 

A complete account of the magnetic 
work done in South Africa is to be 
found in the ‘‘ Report of a Magnetic 
Survey of South Africa,’’ by J. C. 
Beattie, published bv the Royal 
Society (of England) in 1909, and in 
various papers in the Transactions of 
the Royal Society of South Africa. 
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CHAPTER X. 


LAE ELSE oA ND aS BRS neue 
SOUTH Adak @ Ans 


OQ understand the present state 
and the possible future of the 
fishing industry in South Africa 

it will be well to keep in view its 
historical development. Like most 
other industries, its progress has been 
bound up with the history of the 
country in which it has appeared, and, 
owing to the somewhat unique history 
of South Africa, the development of 
the industry has not been on quite the 
usual lines. The progress of an 
industry is also connected with the 
physical features of the country; the 
““Cape of Storms’? is not the best 
environment for the beginnings of a 
prosperous fishing industry. It is true 
that this region in the early days of 
the East India Trade very soon 
acquired a great reputation for the 
abundance of fish in its seas, and a 
curious, and at the same time con- 
venient, superstition arose among sea- 
faring men that it was not lucky to pass 
the Cape on the long journey to the 
Kast without a short delay for the 
purpose of fishing on the Agulhas 
Bank. Some of the older captains of 
sailing ships have still wonderful 
stories to relate as to the great 
abundance of fish they found when, on 
passing the stormy Cape, they stood in 
towards the quieter waters near Cape 
Agulhas. Though fish were un- 
doubtedly there, and could be caught 
in large numbers, the justification for 
any delay of the ship was not probably 
sufficiently strong in the eyes of her 
owners without an appeal to seamen’s 
superstition. 


Van Riebeeck’s Policy. 

If the Cape seas were as prolific as 
their reputation seemed to indicate, 
why, it may be asked, did no great 
fishing industry develop, or even show 
any signs of development from the 
time when the early settlers took up 
their abode on the shores of Table Bay ? 
The reason is not difficult to discover, 
as it is recorded in the early history of 
the Cape, more especially in the 
interesting pages of Van Riebeeck’s 
Journal. Here we very soon learn that 
the policy of Van Riebeeck was, not to 
develop the Cape, but to utilize its 
resources to increase the wealth of the 
home country. The early settlers had 
little say in the matter, and they were 
enjoined to make every endeavour to 
increase their agricultural produce. 
and to trade with the natives, for the 
purpose of export and procuring provi- 
sions for the passing ships. These were 
not the days of refrigerators, skilled 
canning and curing processes, and 
there was no need for the encourage- 
ment of a fishing industry. Dutchmen 
are, however, born fishermen, and, 
whether for sport or the procuring of 
fresh fish, some were apparently in- 
clined to turn their attention to fishing. 
for an official order was issued that 
they were not to ‘‘waste their time 
fishing.’? This was the official attitude 
towards the industry at that time, and 
it continued to be so for many years to 
follow; indeed, one seems to find a 
faint echo of the old order even in 
recent times and under conditions 
entirely altered. 


* By J. D. F. Gilchrist, M.A., D.Sc. 
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It is instructive to look back on some 
few incidental remarks on fish in the 
early records. Even Van Riebeeck was 
interested enough in fish to mention in 
his journal that, in an expedition to 
Saldanha Bay, a fish very like the well- 
known pike of his native country had 
been caught. The pike—known as the 
*“snoek’’ in Holland—is a freshwater 
fish, and as this fish was found in the 
sea he calls it a ‘‘sea-pike’”’ or ‘“‘ zee- 
snoek.’? It is mentioned casually, 
without enthusiasm, and certainly with 
no suspicion as to the value of the dis- 
covery. Had he known that this fish at 
certain seasons can be procured in 
enormous quantities, and is very suit- 
able for preserving by the simple pro- 
cess of salting, perhaps he would have 
given it a second thought. The name 
““snoek’’? given by Van Riebeeck is 
familiar to all South Africans, though 
its origin has been lost sight of, and 
salted snoek not only constitutes an 
important article of food in this 
country, but is exported in large quan- 
tities, to the value of about £10,000 
per annum. 

In the same way it is mentioned 
incidently that a number of “‘ fine large 
crayfish ’’ were on one occasion brought 
by some Hottentots as a present for the 
Governor, with no suspicion that one 
day nearly a dozen canning factories 
in South Africa would be exporting 
these crayfish to Hurope in millions 
to the value of over £200,000 per 
annum. 

Though fishing was not encouraged, 
it could not be entirely suppressed, and 
we read of netting for harders in the 
Salt River, which apparently in those 
days was larger than it is now. 
Finally, certain freed Malay slaves 
were allowed to take up fishing as a 
permanent occupation. 


Trend of the Industry. 


It was in this way that the general 
trend of the fishing industry was deter- 
mined; it became more and more 
identified with the coloured population, 
while the attention of the European 


settlers was directed to agriculture. 
Thus it was that the sea-loving Dutch- 
men became the farmers and their 
Malay servants the fishermen of South 
Africa. 

The Malay is, according to his lights, 
an expert fisherman. Huis small open 
boat and hand-lines he can use with 
skill, and he discovered that snoek 
could be caught in great numbers by 
the simple device of an unbarbed hook, 
baited with a piece of coloured rag. 
He found also that crayfish could be 
procured in any quantity by a simple 
dip-net. So that in those days the fish 
supply was more than abundant and 
cheap enough; with a large snoek or 
crayfish, to be purchased at the cost of 
one penny each, there could be no fear 
of starvation even for the poorest in 
the land. 

It was found also that the fish, the 
‘‘harder’’ or ‘‘mullet,’? was to be 
found in Table Bay and Saldanha Bay 
in large numbers. The Dutch settlers 
were well aware of the value of this 
fish, and how it was captured and pre- 
served in Holland. Van Riebeeck’s 
Company even went so far as to import 
from Holland the special nets necessary 
for its capture. These “‘trek’’ nets 
were used under the supervision of 
Europeans, and, by their means, large 
quantities of this fish were procured. 
The fish was of special importance to 
the farmer, as it could readily be salted 
and used as food for farm servants. It 
is still an important industry or the 
West Coast, and there is always a good 
demand for this fish in the country 
districts. 

A demand for salted snoek also arose 
in the country districts, and in later 
years it was found that the surplus 
supply could readily be disposed of to 
the fish-eating Indian population of 
Mauritius. Even with this export 
there was enough and to spare for 
South Africa’s requirements. 

This stage in the development of the 
fishing industry lasted for a great 
number of years. There was a natural 
increase of population. The pioneers 
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of the country opened up new fields for 
agricultural enterprise and new coastal 
towns appeared. These became fishing 
centres, so that the fishing industry 
easily supplied all the demands made 
on it, more especially as the increase of 
the inland population in regions far 
removed from the sea did not affect the 
demand. There is no evidence of any 
great advance or even attempt at im- 
provement in the industry in this 
country, though in other countries at 
this time the fisheries were making 
rapid progress, aided by new and im- 
proved fishing boats and methods of 
fishing. The Malay fisherman with his 
primitive boats and lines could easily 
supply the limited demand for fish. 


A Sudden Change. 


The change came somewhat suddenly, 
and was connected with the altered 
conditions which the discovery of the 
mineral wealth of South Africa brought 
about. The influx of additional popu- 
lation, and of capital for the develop- 
ment of industries, the rise of great 
inland towns, and the accessibility to 
all parts of the country by railroad, all 
made unexpected demands on the 
natural resources of South Africa. 

The fishing industry was one of the 
least prepared to meet these demands, 
and, to add to the difficulty of in- 
creasing the supply, it was found that 
fish were becoming scarcer. The main- 
stay of the industry at that time—the 
snoek supply—had almost entirely 
failed, the fish, for some unknown 
reason, having practically disappeared. 
This was not confined only to this 
particular species of fish, but harders, 
silverfish, and other kinds were said to 
be much less abundant. Various 
reasons were suggested as to the cause 
of this, and inquiries into a possible 
remedy were instituted. The Govern- 
ment was appealed to for aid, and as 
it was suspected that the undue 
destruction of young fish in fishing 
operations might be the cause, the cure 
was sought in legislative measures, 
whereby the destruction of young fish 


and the spawn might be checked. The 
first measure adopted was the restric- 
tion of netting operations in some of 
the estuarine rivers, and subsequently 
an Act was passed forbidding the cap- 
ture of snoek under a certain size. 

This had no appreciable effect, and it 
was then thought that the introduction 
of new methods, and the opening up of 
new fishing grounds, might meet the 
difficulty and afford the promoters an 
adequate return for the capital in- 
vested. Several such private ‘enter- 
prises were undertaken. One was the 
introduction of experienced fishermen 
from the North Sea, and the other the 
fitting up of a large vessel manned 
with Norwegian fishermen, to develop 
the deep-sea areas off the Cape. Coast, 
which were known to abound in fish. 
It was found, however, that the North 
Sea fishermen could not compete with 
the native fishermen, and they speedily 
found more remunerative employment. 
The expense involved in exploratory 
work undertaken by the second enter- 
prise proved serious, and, there bemg~ 
no prospect of immediate, or indeed! 
any practical results, this was soon 
abandoned. 


Introduction of Steam-trawling. 


The failure of these projects was, in 
a large measure, due to the fact that 
the methods of fishing—long-line and 
net-fishing, so successful in European 
waters—proved unsuitable for the Cape 
seas. The Cape fish as well as the Cape 
seas are very dissimilar to those of the 
Northern Hemisphere. - Experiments 
were made with another method of 
fishing, viz., steam-trawling, which 
has proved to be one of the most 
successful modes of fishing, provided 
suitable conditions are found. These 
were carried out in Table Bay, Mossel 
Bay, and Algoa Bay by the owners of 
small steam vessels. In Table Bay 
only a small patch behind the break-— 
water was found suitable for trawling ; 
at Mossel Bay the ground was found to 
be suitable for trawling, but few fisk 
were procured; and at Port Elizabeth 
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a small area was discovered, which 
proved somewhat more promising, but 
of no great extent. Trawling in Table 
Bay was after a time abandoned; at 
Mossel Bay it was not continued; at 
Algoa Bay, however, it was carried on 
intermittently by steam tugs in their 
spare time, chiefly on account of the 
high price obtained for soles, which 
being a rarity in South Africa, fetched 
very high prices—up to 8s. a pair. 

Another fishing venture about this 
time, but of a different nature, may be 
mentioned. In America there is a good 
demand for mackerel, a fish which is 
little appreciated at the Cape, and an 
enterprising American Company sent 
out a schooner provided with a large 
and very effective ‘“‘ purse’’ net for the 
special purpose of procuring this fish. 
Very large quantities were caught and 
salted for the American market. 
Representations were, however, made 
by the native fishermen to the Cape 
Government that this method of fishing 
was very destructive, and a law was 
passed forbidding the use of the net. 
The law was repealed soon afterwards, 
but, by this time the American 
schooner had left the Cape and, 
although further experiments were 
made by local fishermen with this net, 
no great success was attained, and they 
were finally abandoned. Though a 
large quantity of salted mackerel was 
procured by the schooner and put on 
the American market, it was ascer- 
tained, through the courtesy of the 
United States Fish Commission, that 
the venture had not proved a profitable 
one, the prices obtained being only 
sufficient to pay expenses. 

Meanwhile the demand for fish was 
increasing, and fish were becoming 
scarce on the old inshore fishing 
grounds, owing, it was alleged, to the 
destruction of the spawn and immature 
forms of fish. Further legislation was 
enacted, but seemed to have no 
material effect. 


Scientific Surveys. 


It was in these circumstances that 


public attention began to be drawn to 
the state of the industry, and strong 
representations were made to the 
Government that something more than 
legislative measures was necessary. 
As a result of this, a Commission of 
Inquiry into the fishing industry was 
appointed by the Cape Government in 
the year 1894. ‘This Commission 
recommended that active steps be taken 
towards a thorough survey of the 
fishing resources of the Cape seas, and 
that scientific investigation be made 
into the habits, more especially the 
much disputed question of the spawn- 
ing habits, of Cape fishes, along the 
lines followed in other countries. The 
question of the alleged diminution of 
the fish supply should also receive 
attention. 

The recommendation of the Commis- 
sion was accepted by Government, and 
an officer, with the necessary qualifica- 
tions, was appointed to advise and to 
carry out the necessary steps to be 
taken. He recommended that a survey 
of the South African seas by a steam 
vessel, adequately equipped for the 
purpose, should be undertaken in the 
first place. This was endorsed by a 
small Fisheries Committee, which was 
subsequently appointed to assist, and 
ample funds were placed at their dis- 
posal by the Government. It was 
decided that the officer appointed 
should proceed to England for the 
purpose of designing and purchasing a 
vessel suitable for the work. The type 
selected was similar to one then con- 
templated for the use of the Fishing 
Board of Scotland—a modern steam 
trawler. Special features, however, 
were that, while primarily of the 
trawler type, it could be used for line 
or net fishing, and was provided with 
a well in which fish could be brought 
alive to the market. The total cost of 
the ‘‘ Pieter Faure,’’ as the vessel was 
named, and equipment was about 
£8,000. 

In accordance with the recommenda- 
tion of the Commission, provision was 
also made for the necessary scientific 
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work in connexion with the fishery in- 
vestigations, and a marine laboratory 
was subsequently started on a small 
scale with this object in view. 

Search for Trawling Grounds. 

As it seemed that the quickest and 
best results would be attained by 
trawling, the first efforts were directed 
to the discovery of trawling ground, 
though previous experiments by 
private enterprise had not proved en- 
couraging. A commencement was made 
in Table Bay, and operations were 
subsequently extended to the West 
Coast as far as St. Helena Bay. The 
results were not promising. No exten- 
sive trawling ground was found near 
Table Bay, and, northwards towards 
Dassen Island, where a fairly large 
trawlable area was found, the net came 
up full of dogfish, with only a few edible 
fish. chiefly stockfish. Further towards 
the north, good ground was again 
found near St. Helena Bay, and some 
extraordinary large soles, up to 12 lb. 
in weight each, were found, together 
with a fair number of stockfish and 
king-klip fish. In those days there was 
no means of conveying fish in a fresh 
condition to the market from long dis- 
tances, and this promising area was, 
therefore, not further investigated, 
attention being turned to possible 
fishing ground nearer Capetown. That 
this discovery, however, proved to be of 
value in later years, is well known in 
Capetown, where  stockfish, king- 
klip fish, and the large sole, now known 
as the ‘‘supersole,’? are landed in 
quantities by trawlers. 

False Bay seemed to be the most 
promising locality near Capetown for 
further investigation. It was not 
entirely unknown as regards trawling 
possibilities; there are traditions that 
some enterprising men had already 
trawled in a small steamer along the 
Muizenberg Beach, and before the 
Fisheries Committee had finally 
decided to recommend the purchase of 
a properly equipped vessel, it was 
thought that a preliminary experi- 
ment might be made in False Bay. 


A small paddle-boat, the ‘‘ John 
Paterson,’? manned by a miscellane- 
ous crew, and equipped with an old 
trawl net, was therefore hired for the 
purpose. The first haul was made 
along the shores from Simonstown to 
Kalk Bay, and the net came up full 
of redbait. A little consolation was 
found in the fact that the bag con- 
tained two soles. The trawl net was 
then put over and dragged parallel to 
the sandy shore of Muizenberg Beach. 
The net seemed to be going very well 
over this sandy bottom, and a long 
drag was made in the hopes of pro- 
curing a good bag of soles, which were 
known to occur on this ground. This 
time, however, the net did not come 
up at all—except a few fragments 
attached to the beam. The results 
were of no value except to prove that 
proper equipment was necessary. 

It was, therefore, with some interest 
that the investigations were renewed 
here with the ‘* Pieter Faure.’ The 
first hauls were made this time from 
a few miles off Simonstown, out 
towards the centre of False Bay, and 
proved very promising. Large hauls 
of edible fish were procured, as many 
as 6,000 in an hour’s drag, and further 
investigation of this area was con- 
tinued. An unexpected difficulty, how- 
ever arose. Up to this time the native 
fishermen had viewed with com- 
placency and some amusement the 
efforts of the trawler—one indeed 
undertook to eat all the fish that it 
caught—but it now appeared that the 
results were to be taken more 
seriously. They were still experi- 
encing a scarcity of fish, and they 
now alleged that this was due to the 
operations of the ‘‘ Pieter Faure,”’’ 
which, they stated, not only took the 
fish from their fishing ground, but 
dragged up and destroyed the spawn 
of the fish deposited on the sea 
bottom. A deputation of fishermen 


made strong representations on this 
point to Government, and a Select 
Committee of the House was appointed 
to inquire into their grievances. 
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Fortunately, by this time some infor- 
mation on the spawning of Cape fish 
had been obtained in the course of 
the work carried on at the Marine 
Laboratory at St. James. It was 
ascertained that the eggs and larvae 
of most of the common fish caught in 
‘False Bay—-silverfish, panga, stock- 
fish, etc.—were small and floated near 
the surface of the sea. This informa- 
tion was laid before the committee, 
together with an account of the work 
of the survey, and they came to the 
conclusion that the evidence of 
destruction of the eggs and young of 
fish was not sufficiently strong to 
condemn trawling. They recom- 
mended that the survey should be 
energetically continued, but that, if 
possible, new fishing grounds be 
discovered. 

The next area, therefore, to which 
attention was turned was a portion of 
the Agulhas Bank, off Mossel Bay, 
beyond the limits of the area visited 
by the few small fishing boats at that 
locality, and over a hundred miles 
from the nearest large fishing centre. 


Discovery of Rich Ground. 


Here, for the first time, success was 
assured. Even in False Bay the good 
ground was patchy, and the limited 
number of soles procured were ‘‘ sand- 
soles.’? and of no great value. Here 
very extensive areas were found with 
a clear bottom, and, not only with a 
good supply of the ordinary fish, but 
large quantities of the valuable mud- 
sole. The problem, however, then 
presented itself as to how this supply 
of fish could be brought to the mar- 
ket. There was no demand at the 
nearest port, Mossel Bay, which in 
those days had no railway connexion 
with the larger towns. Some of the 
fish was sold at Mossel Bay and Oudts- 
hoorn, but the prices obtained soon fell 
to such an extent—-}d. per lb. for soles 
—that this afforded no solution of the 
difficulty. Various devices were tried, 
such as storing the fish in a temporary 


ice-house, and sending them to Cape- 
town by the mail boats which called 
at Mossel Bay. Finally it was found 
that the fish could best be brought to 
Capetown in ice by the survey boat 
itself. They were at first sold by 
auction on the Parade in Capetown, 
and later to local fish merchants, and 
it was shown that this could be done 
at a profit. The soles, which were 
procured in large numbers, proved to 
be the most profitable, and there was 
a great demand for these fish, which, 
for the first time, could be obtained 
in quantity and at a reasonable price 
by the public. 

There remained then the question as 
to the utilization of these results. No 
difficulty was experienced in finding 
private enterprises to follow up the 
work; in fact, ‘some of these were 
entered into so rashly that disastrous 
results were inevitable. Shortly after 
the discovery became known, a small 
steamer with a trawl net appeared on 
the new fishing ground from Natal, 
but after a few trips apparently found 
the distance too far to make it a pay- 
able proposition, though to-day it is 
possible to land fish in Durban from 
these fishing grounds. 


Beginning of the Trawling Industry. 


The first firm to make a practical 
success was one then carrying on a 
small fish-curing and canning business 
at Hawston, near Hermanus. They 
were persuaded to transfer their busi- 
ness to Mossel Bay, the possibilities of 
which they were very ready to perceive. 
The Government undertook to supply 
the fish for a start, and very soon 
afterwards they had an opportunity 
of acquiring a well-equipped steam 
trawler of their own. 

The history of this steam trawler 
is of interest, as it is associated with 
one of the enterprises referred to as 
somewhat disastrous. Jt was initiated 
by an energetic and enthusiastic sea- 
captain, who was not only familiar 
with the early traditions of the 


abundance of fish on the Agulhas 
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Bank, but who had personal experi- 
ence of certain localities, where he 
himself had caught them in incredible 
quantities. His experience was 
apparently confirmed by the results of 
the Government survey, and he had 
no difficulty in raising funds in Cape- 
town for the purchase and equipment 
of a fine steam vessel, fitted out with 
special refrigerating appliances. 
Believing that certain ‘areas near Cape 
Agulhas were even better fishing 
grounds than those found by the 
“* Pieter Faure,’”’ trawling operations 
were commenced there, against the 
advice of the officers of the Govern- 
ment trawler. Finding that the trawl 
nets were torn up on the rough bottom, 
he conceived the original idea of 
trawling in mid-water. By this device 
the nets were saved, but no fish were 
caught. After persistent but fruitless 
efforts in this direction the ‘‘ Pieter 
Faure ’’ grounds were visited, and a 
large haul of fish was procured and 
stowed away in the refrigerating 
chamber on board. Owing to some 
defect, however, in the refrigerating 
apparatus, the fish were found to be 
in a decaying condition on arrival at 
Capetown. In view of these «is- 
appointing results the Company con- 
sidered it prudent to bring their 
activities to a somewhat abrupt end, 
and dispose of the steam trawler. 
Doubtless, had they persevered, 
things would have come right, for, 
at a later date, other vessels, 
fitted with refrigerating apparatus, 
proved quite suitable for the work, and 
trawling operations were carried on 
successfully, working from Capetown 
as a centre. 

This brings us to the development of 
the trawling industry at Capetown. 
The Government reports on the work 
of the ‘‘ Pieter Faure ”’ attracted the 
attention of one of the largest trawling 
companies operating in the North Sea, 
Messrs. Irvin, and they promptly sent 
out to South Africa some of their most 
powerful modern trawlers. This was, 
of course, a serious venture, and many 
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foreseen and unforeseen difficulties 
were encountered. It was backed, 
however, by sufficient capital and 
experience of the business, and 
ultimately a promising commence- 


ment was made. 

About this time another company of 
local origin was started for the exploi- 
tation of the new trawling grounds. 
It was not a success, chiefly on account 
of the initial error of purchasing a 
trawler not suitable for the work. 
This was providentially wrecked and 
the operations of the company brought 
to a speedy close. 


Investigations in Natal Waters. 


Meanwhile, the attention of the 
Natal Government had been directed 
to the results of the survey, and they 
approached the Cape Government for 
a loan of the ‘‘ Pieter Faure’ for a 
short period, in order to ascertain the 
fishery potentialities of the Natal 
waters. This was agreed to, and a 
survey was carried out, somewhat 
hurriedly in order to cover as much 
ground as possible in the time—three 
months—allowed for the work. A 
fairly large area off the Tugela River 
was found, in which trawling was 
practicable, but, though a great variety 
of fish, including soles, were procured, 
they were mostly of a small size, and 
not in sufficient quantity to justify 
any prospect of commercial trawling. 
The experiment was, however, by no 
means conclusive, as the time allotted 
for the survey was far too limited. 
It has been repeatedly shown that such 
hurried surveys are of little value. 
Here also, as at the Cape, there had 
previously been several trawling 
experiments carried out by private 
enterprise, and with the same unsatis- 
factory results. 

The work of the ‘‘ Pieter Faure ”’ 
in Cape waters was then resumed, and 
extended to the East Coast, where two 
somewhat limited but rich fishing 
areas were found, one near Bird 
Islands and another near East London. 
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In the year 1905 a time of serious 
depression set in, and, as the results 
attained seemed sufficient for the time, 
the Government suspended the survey, 
leaving the exploitation of the new 
fishing ground to private enterprise. 

The fishing industry was not, how- 
ever, entirely neglected by Govern- 
ment, and during its considerable 
development in the next decade a 
great deal of useful and necessary 
assistance and supervision was 
rendered. After Union the fisheries 
were delegated to the care of the two 
maritime Provinces of the Cape and 
Natal. The Cape fishery organization 
consisted of an advisory board together 
with a fishery officer and fishery 
adviser; in Natal there was an 
advisory board and fishery officer. In 
both Provinces a considerable amount 
of necessary legislation and super- 
vision was undertaken for the protec- 
tion and development of the industry, 
and, at the Cape. investigations into 
the spawning and other habits of fish 
were carried on at the Marine Labora- 
tory in so far as funds permitted. 
These were published in Marine 
Biological Reports, Vols. I-IV, by the 
Cape Administration. The Cape 
Fishery Board issues no reports, but 
the Natal Fishery Board issues an 
annual report, in which the collection 
of fishing statistics is an interesting 
feature, an important part of fishery 
work, which the Cape Provinces had 
not carried on, owing to insufficient 
funds. 

For the same reason certain other 
proposals of the Cape Fishery Admi- 
nistration had to be abandoned, such 
as the nore a le supervision of 
the industry by fishery officers, a 
promising scheme for the introduction 
of the European herring, the establish- 
ment of crayfish hatcheries, etc. 


Progress of the Fishing Industry. 


Turning now to the development of 
the fishing industry during those 
we “have to note progress in 

directions. About thirty 


years, 
various 


years ago a few Sicilian fishermen had 
taken to fishing in Table Bay. Their 
methods were somewhat different from 
those of the Cape fishermen, and 
resembled the American venture, 
already noted, in that nets were used 
in the open sea, which could not be 
reached by the ‘‘ trek ’’ nets of the 
Cape. Instead of the purse-net, how- 
ever, they used the set-net and the 
tuck-net. ~Their early efforts were 
unobtrusive and did not attract much 
attention. These few early Italian 
fishermen, however, were soon followed 
by others, who had learned of the 
success of their countrymen, and the 
more congenial surroundings of the 
Cape. The Sicilian fishermen are 
also farmers, and the failure of the 
vine crops, and other precarious con- 
ditions of life in their native land, 
induced them to turn their attention 
to South Africa. The little colony of 
Italian fishermen increased in num- 
bers; they built better boats, decked 
or half-decked, and suitable for pro- 
ceeding considerable distances and 
remaining at sea for several days. 
They thus became serious competitors 
with the native fishermen, who used 
only the small open boat, which they 
dragged up on the beach after the 
day’s work. Disputes arose as to the 
effect on the industry of these new 
methods and the Fishery Department 
was called on to make various investi- 
gations into the alleged destruction of 


small fish, the diversion of fish, such 
as the geelbek from their usual 


Various regulations were 
where it seemed 


courses, etc. 
framed to meet these, 
desirable. 

Another important aspect of the 
work of the Cape Fishery Department 
was the endeavour to improve the 
harbour accommodation for fishermen. 
The South African coast is deficient 
in natural harbours, and this, com- 
bined with the stormy nature of seas, 
was a great drawback to the progress 
of the industry. Various improve- 
ments were carried out at Hawston, 
Hermanus, and other places, when 
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funds permitted. A more important 
undertaking was the construction of a 
fishing harbour at Kalk Bay and of 
a new fishing harbour at Capetown. 
The former has now been completed 
for some few years, and the effects 
are becoming apparent. Kalk Bay 
was a typical fishing centre, the fisher- 
men of which are mostly descended 
from ancestors originally trom Manila. 
Their origin is still evidenced by 
some traces of their knowledge of 
Spanish and their religion. Though 
of different origin their methods of 
fishing were and still are identical 
with those of the Capetown Malays. 
Their open oar-propelled boats were 
drawn up on the beach after each 
fishing trip, but a remarkable trans- 
formation followed better harbour 
accommodation. Their boats are now 


being converted, as far as possible,’ 


into decked motor-propelled vessels, 
and new and large boats are being 
built. 

At Capetown, also, the aspect of the 
native fishing industry has changed. 
The old insanitary and crowded 
fishing market has disappeared, and 
Rogge Bay, a familiar scene of 
picturesque confusion of fish and fish 
refuse and Malays, struggling under 
the burden of their heavy boats, will 
shortly be a thing of the past. As 
has been the case of Kalk Bay, the 
improved harbour accommodation will 
doubtless be followed by larger boats, 
fitted with motor-power. 

While these developments have been 
appearing in the  old-established 
inshore fishing industry, there have 
been advances in the deep-sea fisheries 
and exploitation of the new areas 
further afield, rendered possible by 
the progress of steam-trawling. The 
chief advance in this direction has 
been at Capetown and Mossel Bay, 
though at Port Elizabeth and East 
London there has also been progress. 

The progress of the company at 
Mossel Bay, now known as the ‘‘South 
African Fisheries,’’ has been steady 
and substantial. An additional steam 


trawler was procured and a large cold 
storage erected. Mossel Bay is the 
nearest port to the trawling ground, 
and is now in communication by rail 
with Johannesburg and other towns 
in South Africa, and these have been 
unportant features in the past develop- 
ment of the fishing industry at that 
centre. The enterprise of the ‘‘ South 
African Fisheries’’ has gone a step 
further, and they have installed 
modern plant for the conversion of 
waste products of the fisheries, includ- 
ing inedible fish such as dogfish, etc., 
into valuable poultry and stock foods. 
The progress of the trawling 
industry at Capetown has been more 
marked. By means of well-equipped 
steam versels it was found possible to 
bring fish in good condition to Cape- 
town from the Agulhas Bank, even 
from distances of over 150 miles. This 
gerowth of the industry at Capetown 
was not attained without serious risks 
and disappointments. The stormy 
Cape seas, with their unknown 
currents and other dangers, led to the 
loss of many valuable vessels—about 
a dozen fine trawlers have been lost 
in this way; the market was uncertain ; 
fish, though abundant, sometimes 
shifted their localities and could not 
be found. At times it appeared as 
if the enterprise would have to be 
abandoned, but it was at last put on 
a sound and permanent basis. And 
then the old complaints arose as to 
the destruction of young fish and fish 
spawn by the trawlers, even on these 
distant fishing grounds, and there 
were dark hints as to a “‘ monopoly ”’ 
in trawling. 
Successful Establishment of the Industry. 


The ultimate result, however, was 
that the fish supply to South Africa 
was more than doubled. ‘There are 
now ten trawlers at work on fishing 
grounds previously untouched. 

The trawlers have been at work now 
in South Africa for about fifteen years, 
and, although there is at times a 
marked fluctuation in their catches. 
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especially in the case of soles, there is 
no indication that this method of fish- 
ing is causing any diminution of the 
supply. Each trawler on an average 
lands about 15 tons of fish per trip of 
seven to ten days. 

If there is such an increased supply, 
why is it, it is sometimes asked, that 
the public do not seem to benefit? The 
consumer seems to be as badly off as 
before. Snoek and crayfish in the old 
days could be procured at a few pence 
each, and the ‘‘ Pieter Faure ”’ at one 
time supplied Capetown with cheap 
fish. This is a common though falla- 
cious argument. It is true that the 
first effects of an increased supply is 
a reduced price, but this is only 
temporary, as the increased supply 
opens up new markets and involves 
more capital and expenditure. 

This has been the case in the South 
African fish supply, for at the present 
time there is a strong feeling that 
attention should be directed to the 
further development of the industry, 
in order to provide a steadier and 
larger supply of fish at possibly 
reduced prices. 

The initiative in this direction was 
taken hy the Advisory Board of Indus- 
try and Science, who brought the 
matter to the attention of the Govern- 
ment, and, as a practical step, recom- 
mended that the fisheries survey, 
temporarily suspended, should be re- 
sumed. In the former survey only a 
small part of the possible fishing area 
in South Africa was explored, and 
there still remain extensive regions, 
particularly on the Agulhas Bank and 
the West Coast, which have never been 
visited by any trawler or fishing boat. 

The recommendation of the Board of 
Industry and Science was accepted and 
a survey commenced with promising 
results. 

The development of the fisheries as 
an industry which will be of funda- 
mental importance in any country 
often depends on a few simple factors. 
The primary condition is, not that 
there be an abundant and varied supply 


of fish, but rather that a few, suitable 
as regards their food value and adap- 
tion for preservation and transport to 
the great markets of the world, should 
occur in sufficient quantities. Thus 
the cod, the herring, and the sardine 
of the Northern Hemisphere are the 
foundations of the wealth that has 
accrued to countries possessing such 
resources. In countries with a large 
population and local markets, fish such 
as flat-fish, not suitable for transport, 
are also a great source of wealth, but 
where there is a limited fish-eating 
population and local market in 
countries such as South Africa, suita- 
bility for transport is as necessary as 
abundance and food value of the avail- 
able fish. In such countries not only 
is the development of the industry 
hampered by lack of market, but such 
markets as there are are more readily 
supplied from other countries which 
have the suitable fish, and can, by 
skilled methods of preservation and 
production of large quantities at cheap 
rates, readily check all local progress, 
even by importing at a small profit, 
if only for a limited period, as has 
happened in South Africa, 


The Chief Marine Products. 


In estimating therefore the poten- 
tialities of the industry in South 
Africa and indicating the direction 
along which expansion may proceed, 
we may first consider the chief kinds 
of marine products which occur in 
sufficient quantity and are suitable for 
export and overseas markets. 

The snoek (pike), or seesnoek, as it 
was first named by the early Dutch 
settlers, is characteristic of the 
Southern Hemisphere only. It occurs 
in Australia, but apparently not in the 
same abundance as at the Cape, being 
known there as the barracouta. It is 
a fish of the colder waters, being found 
mostly on the west coast of South 
Africa, less frequently on the south 
coast, and never on the east coast, 
except at Port Elizabeth on rare occa- 
sions. It was in early times found in 


Fisu anp FISHERIES. 85 


such abundance that it was practically 
unsaleable in the season, but as it is a 
fish which preserves well in salt, 
whether whole or cut up in small 
pieces (‘* mootjes ’’), quantities were 
sent inland, and, at a later date, it was 
largely exported to Mauritius, where 
it was much appreciated by the Indian 
population. Of late years it has been 
found to occur also on the west coast 
beyond the Cape Province, near Wal- 
vis Bay, in the summer-time. The 
supply is assured, though liable to 
fluctuation, and the trade in this 
fish could probably be considerably 
developed if new markets were opened 
up. Attempts have been made to find 
a market as a smoked, salted, or even 
canned article in the European market, 
but it has not so far been favourably 
received. ‘This may be due to the fact 
that the flesh has a characteristic 
flavour unlike that of other fish. No 
doubt the unfamiliar flavour is against 
its ready acceptance, but may prove in 
its favour if once established. The 
fish does not keep well in the fresh 
state and is not adapted for preserva- 
tion by freezing, but as salted, smoked, 
or canned, might find a market in 
Europe or South America. It is a 
suitable article of food which might be 
introduced to the large native popula- 
tion in South Africa, who are, how- 
ever, not accustomed to a fish diet, 
having unreasonable prejudice against 
fish as food. 

The following is a brief review of 
some of the South African fish of 
importance in the fishing industry, but 
more especially of those of importance 
in its future development. 

The stockfish (cod) was so named by 
the early Dutch settlers on account of 
its resemblance to the European cod, 
called stockfish in Holland. It is the 
fish which Bullen, in the narrative of 
some of his sea voyages, describes as 
fine large cod which he found on the 
Agulhas Bank, off the Cape. The cod 
family includes several representatives 
of great commercial value, which, 


however, are chiefly found in the 
Northern Hemisphere. In the 
Southern Hemisphere the family, as a 
rule, ts of little economic importance, 
being represented by species which are 
of comparatively little commercial 
value on account of small size or 
limited number. The stockfish of 
South Africa is, however, an exception 
to this. It isa large fish, scientifically 
more related to the hake, and its flesh 
is of a particularly fine flavour. It 
may be utilized in the fresh state, and 
is well adapted for preservation, more 
especially as smoked fillet. In earlier 
times it was erratic and uncertain in 
its appearance, and there was no steady 
supply which could be depended on. 
Since the advent of the trawlers, how- 
ever, the. suppty hag been more 
dependable, and the recent investiga- 
tions of the Union Fishery Survey 
vessel, the “‘ Pickle,’’? have shown that 
the fish occurs in large quantities in 
the deeper waters (over 100 fathoms) 
not far from Capetown. ‘This fish will 
probably prove the mainstay of the 
export trade. Already in South Africa 
it has, as smoked fillet, replaced the 
filleted cod which had been imported 
from [iurope in large quantities. 
Recently a Canadian firm, apparently 
unaware of this, imported large 
quantities of smoked filleted cod from 
that country, and it had to be disposed 
of at prices which were not at all 
favourable, and the experiment will 
probably not be repeated. 

A promising market for the fish has 
recently been opened in Australia. 
Like South Africa, Australia has been 
dependent on importation from Hurope 
for a- supply of smoked filleted cod, 
but, unfortunately, has no local fish 
which could supply the want, as South 
Africa has in the stockfish. The want 
of this is partly supplied by an excel- 
lent fish imported from New Zealand 
called the ‘‘ blue cod.’’ though it 
belongs to the perch family. The Cape 
fish has met with ready acceptance in 
the Australian market, as it supplies 
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a long-felt want, and, as ‘in South 
Africa, it is largely replacing importa- 
tion from Europe. 

I am indebted to Messrs. Irvin & 
Johnson, to whose enterprise the recent 


ereat development of the Cape 
Fisheries ig due, for the following 
figures showing the progress of the 
export trade :— 


Cod Fillet. Soles. Fresh ee and Cod. 
Boxes of 14 ib. Tb. 
June—December, 1921...........-: 6,300 Nil. a 
January—December, 1922.......... 26,200 21,210 31,700 
January—November, 1923.......... 108,360 335712 244,800 


The kingklip fish (Genypterus 
capensia) is a large fish resembling the 
European ling; in fact, in New Zea- 
land, where an allied species occurs, 
it is known by that name. Both in 
South Africa and Australia it is highly 
prized as a food fish. In South Africa 
it was not well known, and was not 
procured in any abundance till the 
advent of the trawlers. Like the stock- 
fish, it frequents the colder waters and 
has been shown to occur, like this fish, 
in deep waters. Recently a consider- 
able export trade has arisen in this 
fish in South Africa, not as a smoked 
article, but in the frozen state, the 
flesh Leing well adapted to this treat- 
ment, which is not suitable for the 
snoek. With the gradual exploration 
of the deeper w aters of the west coast 
the trade will probably develop con- 
siderably. 

Kabeljaauw or silver — salmon 
(Sciana hololepidota) belongs to a 
family of fishes which is widely dis- 
tributed in the Northern and Southern 
Hemispheres. The name ‘‘ kabel- 
jaauw ’’ is applied tc it in the Cape, 
** silver salmon ’’ in Natal, the latter 
name having probably reference to the 
silvery colour characteristics of small 
specimens. The South African fish is 
chiefly allied to the Iuropean 
“* maigre ’’ (Sctena aquila) and to the 
Australian ‘* jewfish ?? (Sciw e antar- 
tica). lt is captured at the Cape ir 
quantity, both by line fishers and 
trawlers, but is not found in deep 
waters like the stockfish and the king- 
klip fish. It is a voracious and an 
omnivorous feeder, and perhaps for 
this reason it is often found at the 


estuarine portions of rivers, where, 
with favourable food supply, it often 
grows to a very large size. It is an 
important fish in the ordinary line- 
fishing industry of the Cape fishermen, 
as 1t oceurs in fairly shallow parts and 
does not migrate from place to place 
so much as several of the other fish of 
chief economic value. It is more 
abundant in the cold waters of the 
west and south coast. 

Geelbek or Cape salmon (Otolithus 
aequidens) belongs to the same family 
of fishes as the kabeljaauw. It is 
found chiefly im the warmer waters, 
and, though quantities have recently 
been found on the west coast, its occur- 
rence there is sporadic, while it is 
abundant and of much more constant 
occurrence on the east coast. At the 
Cape it is of about the same value to 
the fishermen as the kabeljaauw, and 
the numbers caught are aes the 
same. The institution of trawling, 
however, has made a great difference 
in the relative value of these two fish, 
for the geelbek, being a_ surface- 
swimming fish and nota ground feeder, 
is very seldom procured by the trawl. 
The consequence is that the value of 
the kabeljaauw is now very much 
greater in the South African fisheries 
than it has been recently. 

The albacore or geelstaart (Seriola 
lalandii) may be placed near the geel- 
bek; though belonging to another 
family, it has somewhat the same 
habits. It is a surface swimmer like 
the geelbek, and is also a summer fish, 
though bot h fish are sometimes caught 
in large quantities in seine nets; they 
are not of primary economic value in 


—— Se - ae ss 


Fisu anp FISHERIES. 87 


South Africa, especially the albacore. 
The geelbek fishing might, however, 
be developed by the more extensive 
employment of suitable set nets. The 
albacore of the Cape is not the large 
pelagic fish allied to the tunnies, 
which usually bears this name. It is 
widely distributed in various parts of 
the Old and New World and has a 
great variety of local names, such as 
kingfish, amberjack, haken, etc. 

The silverfish (Dentex argyrozona) 
and the panga (Pagrus laniarius) are 
small red fish of considerable impor- 
tance for the line fishermen and the 
local market. ‘They are also procured 
by the trawlers in quantity, but are 
not of much relative value in their 
catches. The first experiment of 
smoking South African fish was carried 
out with the silverfish with consider- 
able success, and they found a ready 
market. The two fish are common at 
the Cape and form a sort of standby, 
which can be relied on when larger and 
more valuable fish are not to be pro- 
cured, 

The white stumpnose (Chrysophrys 
globiceps) is also one of the smaller 
fish belonging to the same family as 
the panga, but not occurring in the 
same abundance. The red stwmpnose 
(Chrysophrys gtbbiceps) is a much 
larger fish of a brilliant red colour, 
but not in great abundance nor of 
importance to the indusiry. 

The seventy-four (Dentex undulatus) 
and the elft (Pomatomus saltatrix) are 
migratory fish, the former confined to 
South Africa, the latter of world-wide 
distribution. ‘I'he ‘‘ seventy-four ”’ is 
not so abundant in the Cape seas as in 
Natal, where it forms an important 
item in the local industry. Neither 
are of importance, except for local 
consumption. 

The harder or mullet (Mugil capito) 
and the maasbanker or horse-mackerel 
(Trachurus trachurus) are apparently 
identical with species found in other 
parts of the world. They are procur- 
able in abundance, and the former has 


been salted and dried in quantities for 
the use of the farming population 
from early times in South Africa. The 
mackerel proper (Scomber colias) is 
also abundant in South Africa, but 
does not find a ready market. If salted 
and exported to America or other 
countries where this fish is appre- 
ciated, it might find a better and wider 
market. Its great abundance is a 
promising factor for the success of any 
such experiment. Like ‘‘ harders ’ 
and ‘‘ maasbankers’’ it occurs in 
nearly all parts of the world. 

Amongst the other smaller fish of 
less importance may be mentioned the 
hottentot (Cantharus Blochii), which 
is procured in large numbers, chiefly 
on the west coast, the galjoen (Dipter- 
odon capensis), but much fewer in 
numbers, the roman (Chrysophrys 
cristiceps), steenbras, and others. 

The flat-fishes ov soles are, from an 
economical point of view, to be placed 
on a different class from all the pre- 
ceding fish, which are sometimes 
referred to as coarse fish in contrast to 
them. They are of value not merely 
from a food point of view, but on 
account of their fine flavour. Much of 
this flavour is lost after any process of 
preservation, and their chief value is 
in the fresh or chilled condition. It 
is possible that a suitable method of 
preservation may be devised to pre- 
serve the fish for export, and this 
would be a great gain to such countries 
as South Africa, where the market for 
fresh fish is limited. Especially is this 
the case in this country, for it is 
fortunate in haying an abundant 
supply, as has been amply demon- 
strated in recent years. Some fifty 
different species are now known to 
occur in South African waters, but, as 
is the case in other fish, variety is not 
of so much practical importance as 
size, good flavour, and the possibility 
of procuring an abundance by the 
trawl. Thus, in the warmer waters 
of the east coast there are forty species 
as against ten in the colder waters of 
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the west, and of these ten, only two 
are procurable in abundance, and one 
of these, though very large and plenti- 
ful on the west coast, is not generally 
considered to be of a very fine flavour. 
The most important is a sole (Synap- 
tura pectoralis) known as the mud 
sole or Agulhas sole and found in great 
quantities on the Agulhas Bank. It 
was first found in 1898 in the ‘‘ Pieter 
Faure ’’? Survey, and this ground has 
been fished regularly by trawlers for 
about twenty years without producing 
any noticeable diminution in the 
supply. The South African market 
has therefore been well supplied, and 
fair quantities are exported, as shown 
by the preceding export figures. 

In its fish supply South Africa, it 
would appear, is more favoured than 
any other country in the Southern 


Hemisphere and may be compared 


favourably with some of the larger 
fish-producing countries of the Nor- 
thern Hemisphere, especially as its 
resources are not yet sufficiently 
investigated. In one respect, however, 
it is decidedly more favoured than any 
other country, and this is in its supply 
of the Crustacean, known as the Cape 
crayfish, spiny lobster, or kreeft. A 
spiny lobster of the same species occurs 
in Australasia, but not in the same 
abundance; another species occurs in 
California, where it is the basis of a 
limited industry; and one in Iurope, 
especially on the French coast. This 
last species is well known and highly 
appreciated in I'rance, where it finds 
a ready market under the name 
*“longouste,’? and probably for this 
reason the beginning of the Cape 
industry in this article was dependent 
on the French market. Trance is still 
the chief market, but experiments in 
exportation to England and America 
are promising. Since the first success 
by a company in Saldanha Bay, the 
industry has rapidly extended and 
proved very profitable, and there are 
now about a dozen factories in the 
Union, which in 1921 exported over 


twelve million lobsters. ~The opera- 
tions of the factories have gradually 
extended to the north, and it has 
recently been found that the lobster 
occurs in abundance on the coast of 
South-West Africa. Four large 
factories started last year at Luderitz 
and have exported already over three 
million. 

Fears have been entertained that 
this great drain on the supply may 
seriously affect the industry, as has 
been the case of the lobster of the 
Northern Hemisphere, and certain 
regulations as to size, close season, 
etc., are enforced by the Government, 
which so far seem to have been effica- 
cious, but careful attention will have 
to be paid to the result of extended 
fishing operations: 

It has recently been found in the 
course of the Government Fisheries 
Survey that another species of spiny 
lobster occurs in large quantities off 
the east coast. It was previously un- 
known and may at some future time 
prove of considerable value. 

Other Fishery Resources. 


This last fact suggests a considera- 
tion of other fishery resources, which 
present great possibilities of future 
development. 

The Cape fish, variously called the 
sardine, pilchard, or herring (Clupea 
adagaz) occurs on the west coast in very 
great numbers, and it is this fish which 
constitutes the main food supply for 
such important fish as the snoek and 
stockfish. It is closely allied to the 
European pilchard, and the species 
found in the Cape seems identical with 
one found at Japan and California. 
In Japan it is the most important fish 
in the industry and is extensively 
utilized in California. It is surpris- 
ing, therefore, that it is at present 
practically quite neglected in South 
Africa. There have been various 
attempts to develop the sardine 
industry in South Africa, but with no 
success, the chief obstacles being appa- 
rently the uncertainty as to the 
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occurrence of the fish and its habit of 
keeping well offshore, except at 
certain times. It is, however, utilized 
to a limited extent, small quantities 
being salted and used by the fishermen 
themselves, or sent to Johannesburg, 
where there is a ready sale for it. 

In view of the enormous demand for 
sardines, and even for inferior substi- 
tutes, under such names as “‘ crossed 
fish,’’ etce., it is remarkable that no 
serious attempt has been made to 
exploit the South African fish which is 
a true sardine. 

The ansjovis or anchovy (Engraulis 
capensis) also occurs in abundance in 
the South African seas. It is closely 
allied to the European anchovy and is 
of equal commercial value, but has 
received practically no attention from 


an economic point of view. Most Cape 
fishermen are not indeed familiar with 
the fish, though some of the Italian 
fishermen at Capetown know it well, 
and preserve it in small quantities for 
their own use. The neglect of this 
valuable asset in the fishery resources 
of South Africa may be due to valid 
reasons, similar to those mentioned in 
the case of the sardine, but it is more 
probable that the initial outlay in test- 
ing the practicability of success and 
the financial risk involved have pre- 
vented any serious interprises by 
private firms, who have not a know- 
ledge of the possibilities of the 
industry in South Africa or the 
necessary steps to be taken for its 
development. 


CHAPTER XI]. 


Vries LA de ale Re Spa INL) yee 
a NEN Gay NL) oul xe Mew 


LTHOUGH the spimning of 
vegetable fibre is one of the 
most ancient of the world’s 

industries, it has not, so far, received 
much attention in South Africa. 

Our primitive native races con- 
tented themselves principally with 
skins for dress (which did not amount 
to a great deal) and strips of hide or 
perhaps bark fibre, if anything in the 
nature of cordage’ was required ; des- 
pite the fact that fibrous plants of 
many kinds were indigenous to the 
country, the fibrous contents of these 
were little known and certainly seldom 
used. 

It is not the writer’s intention to 
detail the known merits of all these 
plants; space does not permit. Special 
mention will be made of the better 
known fibres, indigenous and other- 
wise, which offer definite commercial 
prospects. Further particulars of the 
plants herein mentioned can _ be 
obtained from our Department of 
Botany—this article merely deals with 
the possibility of utilizing, in a com- 
mercial way, fibres which cannot help 
being conspicuous amongst our large 
assortment. 

Cotton is not within the scope of 
this particular article. 

The following plants have been dis- 
covered wild in many parts of the 
country, chiefly in Natal and parts of 
Zululand :— 

Sida rhombifolia (Queensland 
hemp), 

Sida capensis, 

Sida cordifolia, 

Stda carpinifolia, 


Abutilon indicum, 
Pavonia columella, 
Pavonia macrophylla, 
Hibiscus gossypinus, 
Hibiscus cannabinus, 
Hibiscus physaloides, 
Hibiscus sabdariffa, 
Triumfetta pilosa, 
Triumfetta rhomboidea, 
Triumfetta effusa, 

Grewia caffra, 

Corchorus trilocularis, 
Urera tenaz, 

Cannabis sativa, 
Gomphocarpus physocarpus, 
Lasiosiphon meisnerianus, 
Lasiosiphon amthylloides, 
Lasiosiphon macropetalus, 
Dais cotinifolia, 

Peddiea Africana, 
Syncolostemon densiflorus, 
Syncolostemon lanceolatus, 
Sesbania aculeata, 
Crotolaria striata, 
Crotolaria lancelata, 
Kniphofia alooides, 
Kniphofia Rooperi, 
Sansevieria thyrsiflore. 

Amongst those which call for special 
mention we have Hibiscus cannabinus, 
known in India as Ambara or Deccan 
hemp, also known as Bimlipatam 
jute. 

This fibre is well suited to the manu- 
facture of gunny bags, seaming 
twines, hessian, and the coarser types 
of cordage; in short, it fulfils the 
many uses of jute. 

The imports into the Union during’ 
the year 1922 of grain, coal, and sugar 
bags amounted to £809 975 in value. 


* By the late R. F. Maclagan, Johannesburg. 
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No details are given in the Customs 
statistics of seaming twines for sewing 
up bags, or jordinary shop twines. 
Quite a substantial amount, however, 
must have been used in this direction, 
apart from the value in bags. 

There is no reason why South Africa 
should not grow Hibiscus cannabinus 
and spin its own bags. These are at 
present imported into the country— 
principally from India and_ the 
British Isles. Hibiscus cannabinus, 
which is an annual, grows wild in the 
districts of Natal, the Eastern Cape 
Province, Zululand, and in many parts 
of the Transvaal—in fact, in the 
latter Province it is considered a weed. 
Its cultivation has never been seriously 
exploited. The seed of this plant was 
a long time ago transported from 
Africa tc India, where it has been 
successfully grown and marketed 
generally under the name of Bimli- 
patam jute. The market price of the 
Indian grown Hibiscus cannabinus at 
the time of writing is about £21. 10s. 
per ton c.i.f. United Kingdom ports. 
It is estimated that at least one ton 
per acre of clean fibre will result if 
grown under favourable conditions, 
the yield of this plant in India is said 
to be from one to two tons per acre. 

The fibre is ripe for extraction about 
five to six months from the time of 
sowing, and is extracted by means of 
retting. The plant attains a_height 
of five to eleven feet in its wild con- 
dition, and no doubt, if properly cul- 
tivated and sown at proper intervals, 
it should attain to a more uniform 
height—branching by close sowing 
would also be prevented. Huibiscus 
thrives best on dry, sandy, and well- 
ventilated soils and requires but little 
rainfall. 

Cannubis sativa. a native variety of 
the true hemp of commerce, grows 
freely in many parts of the country, 
but has not yet been cultivated for 
its fibre-content. It is only known to 
the natives for its intoxicating consti- 
tuents. The native variety is 


generally known in South Africa as 
> Dagea.7? 

It is not suggested that the indige- 
nous varieties be cultivated for fibre; 
mention is here made of its wild 
growth as a point in favour of growing 
the better varieties, such as are grown 
in China, Italy, America, and other 
parts of the world. If the indigenous 
kinds thrive so vigorously on our soil, 
it only seems reasonable to suppose 
that the more domesticated members 
of the hemp family should do equally 
well. 

Hemp has been known to the human 
race since the Dark Ages and is 
capable of being spun into the finest 
of threads, linens, lawns, and tissues. 
It is a hardy annual, not susceptible 
to frost, and grows luxuriously in 
response to warmth, fertility, and 
moisture. It is a good drought-resister 
and is not favoured by insects on; 
account of its peculiar juices; it also 
holds its own against weeds once it is 
established. Hemp requires careful 
retting, which process consists of 
steeping the bundled stalks for a time 
in water, the action of which decom- 
poses the gum substance surrounding 
the fibre. When these gums are dis- 
solved, the fibre is ready for stripping 
from the stalks and thereafter cleaned. 
The yield per acre should be about 
1,500 lb. of clean fibre when grown 
under favourable conditions. 

The plant is ripe for harvesting 
about ninety days after it has been 
sown. The fibre-content, as compared 
with the total weight of the green 
plant, is high, being about 9 per cent. 

Hemp, unlike cotton and flax, has 
the advantage of taking very little out 
of the soil. If the refuse (green leaves 
and waste stalk) is returned to the 
land, the same land can be used over 
and over again for many years with- 
out resorting to artificial fertilizer. 
The market value for good, clean, 
lustrous hemp, at the time of writing, 
is about £66 per ton at United King- 
dom ports. 


Besides its uses for the finer fabrics, 
hemp is eminently suitable for the 
manufacture of canvas and the better 
qualities of cordage. 

“Linum usitatissimum’’ (Flax). 

Experiments in the growing of flax 
for fibre have not resulted in any 
great success in the past, although 
flax is now being cultivated in Dur- 
banville, Cape Province, where the 
yield is said to be good, as much as 
three tons per acre having been 
obtained; no statistics, however, are 
as yet available quoting definite 
figures, the industry only recently 
commenced. Flax, without doubt, 
will do well in certain selected parts 
of South Africa, but is not of so hardy 
a nature as hemp; it requires a rather 
low, even temperature, and a very 
regular rainfall—conditions, generally 
speaking, not prevalent in the Union. 

The grower of flax is compensated 
in its somewhat difficult growth and 
preparation by its high market price, 
which is for a good, clean, well pre- 
pared product, about £90 per ton at 
the time of writing. 


“ Phormium tenax’’ (New Zealand Hemp). 


This useful plant has been success- 
fully grown, though not in commercial 
quantities, in many parts of the 
Union. It exists in several varieties 
and there is no doubt that there are 
large areas in this country perfectly 
suitable for its cultivation. The 
plant, when ready for cutting—about 
five to eight years after planting the 
roots—yields a leaf of approximately 
three to ten feet long according to 
the conditions under which it is 
grown. The length of time before it 
reaches a producing stage is certainly 
a drawback, but this is offset by the 
high yield and the long life that the 
plant enjoys. It is computed that 
cultivated Phormium tenax_ yields 
seven tons of leaves per acre, the yield 
of fibre, compared with the weight of 
green leaf, is from 10 to 14 per cent., 
which means a harvest of about one 


INDUSTRIAL DEVELOPMENT IN SouTH AFRICA. 


ton per acre per annum. It also 
enjoys the advantage of not needing 
the retting process. The leaves are 
readily stripped by means of a small 
decorticating machine or _ stripper 
made for the purpose, very little fibre 
being wasted in the process; further, 
by reason of its high fibre-content, 
the problem of handling and trans- 
porting to the mill when in its green 
stage, is not so serious as in the case 
of other fibres, such as sisal and 
Furcraea herein after mentioned. The 
market value of Phormium tenaz c.i.f. 
United Kingdom ports is about £82 
per ton. 


* Furcraea ’’ and Sisal. 


Among the classes known as hard 
fibres which have been proved to 
thrive in the Union are Furcraea 
gigantea, known as Mauritius hemp, 
and Agave stsalana, known as sisal 
hemp. With the exception of cotton 
and flax, the above are the only two 
fibres commercially exploited in the 
Union; therefore, a more detailed 
description as to their history, special 
features, and methods of cultivation, 
may be of interest. 

The Furcraea plant was originally 
imported from Mauritius about 
thirty-five years ago and is success- 
fully cultivated on the south coast 
of Natal. More recently sisal was 
imported from Mexico. The yield 
of both szsal and Furcraea are 
very much the same, hence these will 
be treated collectively. The fibre 
from szsal is coarser and stronger for 
rope-making purposes than Furcraea, 
which latter, although not quite so 
strong, is finer and softer and there- 
fore more suitable for lighter cordage. 

The percentage of the dry fibre, as 
compared with the weight of the green 
leaf, is higher in Furcraea than sisal. 
Extraction from /urcraea is about 4 
per cent. as against 3 per cent. from 
sisal. Under correct conditions, how- 
ever, sisal yields a higher leaf return 
per acre, which compensates for the 
lower fibre percentage. 
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In both cases the first cutting of 
the leaves is not recommended for four 
to five years after the bulbil (the 
young plant) has been planted. It is 
a mistake to cut the leaves when not 
properly matured, as the resultant 
fibre is defective in strength and also 
the percentage in weight obtained will 
be less. The more the leaf is matured, 
the better return of fibre percentage 
and strength—only leaves that do not 
stand more than 30 degrees from the 
horizontal should be cut. Both sisal 
and Furcraea grow a pole from the 
centre when the bearing life of the 
plant has come to an end. The pole, 
which usually attains a height of 
twenty-five to thirty feet, grows very 
rapidly, and when fully grown, 
flowers at the top; these flowers 
develop into bulbils (resembling a 
small onion), and as they increase in 
weight the pole bends down, and 
eventually, when the bulbils are 
mature, they are scattered about the 
surrounding ground, where they take 
root; proving their hardihood by 
growing in the most surprising places, 
sometimes in clefts of old tree stumps 
and crevices in rocks, or in such places 
where it is difficult to see how they 
could possibly exist. 

The young bulbils under these con- 
ditions continue to grow and throw out 
roots, which eventually come into con- 
tact with the earth, where they soon 
firmly establish themselves. 


These young plants are either 
weeded out or are replanted in a 
nursery, otherwise the plantation 


would soon become overcrowded. 

Sisal is planted either from the 
small plants (known as suckers) which 
spring up round the mother plant, or 
from the bulbil. 

Furcraea does not produce a sucker, 
but grows from the bulbil only. 

When originally planting sisal, it 
is generally accepted as being more 
convenient to plant from the bulb'l, 
although it takes about six months 
longer to reach the producing stage 
than the sucker. The bulbil is more 


easily handled when starting a new 
plantation than the sucker would be. 


Planting Out of Sisal and “ Furcraea.’’ 


The best practice when preparing to 
plant out fresh acreage, is to prepare 
a few acres of well ploughed and 
harrowed land as a nursery, which 
should be in the near vicinity of the 
land to be planted. Bulbils are then 
planted six inches apart in rows con- 
taining eight plants in width, a space 
is then left before commencing the 
next series, and so on. This space is 
used as a path to enable the workers 
to operate easily ainong young plants 
for weeding and transplanting pur- 
poses, etc. 

It is advisable to keep the young 
plants at least six months in the 


. nursery before planting out into their 


ultimate destination. It is also 
advisable when taking any plants from 
the nursery to remove every other 
plant, thus when these have been 
transferred there will be one foot 
between the remaining plants; another 
removal means two feet space, and so 
on. As the young plants start putting 
on considerable growth at about this 
stage, the air space becomes increas- 
ingly necessary. 

It will be seen that by adopting this 
nursery scheme, nothing is being 
retarded in the growth of the plant 
or the planting out into their ultimate 
acreage. Ploughing operations and 
the preparing of the soil goes on when 
the young plants are growing. A 
nursery of four acres thus described 
is sufficient to supply 500 acres of 
plantation. Owing to the hardiness 
of the young plant. it is not necessary 
to water after transplanting, pro- 
viding that rains can reasonably be 
expected, say, within a month from 
the time of transplanting. Naturally, 
the sooner the rain comes, the more 
quickly will it become established.. 
Anyway, it is better to have every- 
thing prepared and the holes dug out 
in readiness in preparation for the 
rains. 


As there are no seasons for planting 
sisal or Furcraec, planting out is 
actually a continuous operation 
governed, of course, by any such time 
as it rains. 


Soil. 


It is sometimes considered that sisal 
and Furcraea will flourish on dry and 
stony soil, and though the plants are 
of a stunted appearance, the percent- 
age of fibre as compared with the 
weight of green leaf is more than that 
of the longer and well grown leaf pro- 
duced on good soil. 

Under these conditions, however, 
the return per acre is certainly not so 
good; the length of the leaf is also 
a most important factor—to a large 


extent governing the market value of - 


the fibre. For these reasons it is not 
recommended to grow on cheap waste 
land, such as some writers contend can 
be used with great advantage. 
Experience in Natal proves that well- 
drained, sandy soil from which the 
natural bush has been cleared pro- 
duces the best results. Jt is very 
important that plants should be grown 
on land well sheltered from wind. If 
grown on exposed parts, even on the 
best of soils, the plants are stunted 
and appear to pole much quicker than 
those grown on more sheltered locali- 
ties. 

Although this article is based on 
conditions experienced in Natal, 
where, as stated, both Furcraea and 
sisal do well, there is no reason why 
other parts of the Union should not 
be just as suitable. The climate of 
the south coast of Natal is semi- 
tropical; frost, except in the deep 
valleys, is unknown. It so happens 
that the temperature and humidity of 
the Natal coast suits both these 
plants. It is important to remember, 
however, that Murcraea is a semi- 
tropical and sisal a tropical plant; 
therefore, conditions existing in more 
tropical parts would suit szsal better 
than they would Furcraea. 
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Conditions necessary for PMurcraeu 
and sisal (especially sisal) are: Rain- 
fall not less than 35 inches per annum: 
absence of frost; altitude not higher 
than 2,200 feet. These conditions are 
met with in the following parts of the 
Union :— 

The coast-belt north of Port 

St. Johns, the lower parts of the 

eastern Transvaal, and Swaziland; 

in fact, all territory roughly east of 
31° longitude. 
Fertilizing. 


Various opinions exist on this some- 
what complex question. If the soil is 
too rich, enormous leaves, mostly pulp, 
are the result; and although these pro- 
duce a very long fine fibre, the per- 
centage of fibre as compared with the 
weight of the green leaf is out of pro- 
portion; consequently, handling and 
transport to the mill become expensive. 

It would, therefore, appear that fibre 
plants can also have too much of a 
good thing, so if the land happens to 
be too rich, instead of the virtue in 
fertilizers going into fibre, they go into 
worthless pulp. The pulp, or waste— 
sometimes called bergasse—from the 
decorticator (the machine which 
senarates the pulp from the fibre) can 
advantageously be put back on to the 
land; not only does the pulp contain 
manurial properties, but also it is a 
good way to get rid of what otherwise 
would be a nuisance owing to its un- 
pleasant smell when fermenting. 

Another method is to allow the pulp 
to dry, then stack and burn it. The 
ash can then be used as a fertilizer. 
One of the safest fertilizers to use in 
the long run is limestone, which in- 
directly imparts a slow but lasting 
benefit to the soil. 

Planting. 


Different growers have their own 
ideas on the distance apart that plants 
should be spaced. There are those that 
favour a more intensive growth and 
then again those that believe that the 
more room and air space a plant can 
get, the better the ultimate result. 
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A point in favour of intensive growth 
is that as long as the land is kept 
strictly cleared from weeds when the 
fibre is in its early stages, the weeds 


have no chance against it when 
thoroughly established, the weeds 


being shut out from the sun. On the 
other hand, if planted too closely it is 
only reasonable to expect that the 
leaves will not develop when cramped 
and limited to air. 

A safe medium distance to plant 
sisal is six feet between each plant and 
allowing eight feet between each row. 

With Furcraea the leaves grow rather 
longer than sisal, but no more spacing 
than in the ease of sisal is usually 
practised. 

The following figures show the 
number of plants to the acre when 
spaced as shown :— 


Number 

Planted. per Acre. 
O Dye etic craic ctrravecte eas elerstelerois aie 907 
Ub eee WS or SO Ac ied ONO OD cake D 889 
en BGS py comet Ate io UUs OOS 680 
Cy WN GAM aies Conde Bend taakaoeon 544 


It will be seen that nearly double the 
number of plants to the acre can be 
planted when spaced 6 by 8 feet than 
when spaced 8 by 10 feet. 


Cutting. 


This, in Natal, is carried out by 
natives, both men and women. The 
implement used is an ordinary sickle. 
The leaf is cut off to within about 2 to 
3 inches of the extreme juncture or 
butt of the leaf. 

The natives are usually paid on what 
is known as the task system, which 
means that they are paid for a certain 
quantity of cut leaves brought in 


bundles to the nearest collection 
station irrespective as to the time 
taken to do the task. Everything 


depends on their individual hard work. 

The task is set by the overseer and 
framed to suit conditions, such as near- 
ness to collecting centre, condition of 
leaves, whether hill-side fibre is being 
cut or from level ground. The average 


task amounts to about 1,600 leaves, or 
approximately 38,000 Ib, in weight. 
The native has little idea of weight and 
is generally suspicious of weighing 
machines; therefore, simple measures, 
permitting of no argument, are adopted 
to adjudicate as to whether the task has 
been properly fulfilled or not. One 
method is to stipulate the number of 
bundles of certain girth, a measuring 
string, which must exactly encircle the 
bundle, being issued to the worker. 
Another more satisfactory method is 
to drive into level ground two 
measuring sticks. The sticks for an 
average task are generally seven feet 
apart and four feet high from the 
ground. The bundles must he packed 
up level with the top of the stick. 


Harvesting. 


A strong point in favour of the -cul- 
tivation of Furcraea and sisal, as com- 
pared with most other fibrous plants, 
is the fact that there are no particular 
harvesting seasons. The leaves can be 
cut all the year round as they become 
mature. Therefore, on the large estate, 
it is possible to arrange a rotation so 
that the cutter gangs are timed to take, 
say, twelve to fourteen months to com- 
plete the cutting of the entire estate, 
after which time the plants first cut 
are ready to be cut again, thus making 
cutting a continuous process. 

The leaf is its own fibre store-house, 
and nothing is lost if they are not cut, 
even when over-matured. 

It is recommended that a lighter 
cutting and oftener should be the 
plantation slogan. If too heavy cutting 
is indulged in, not only is this un- 
economical, as it means that leaves not 
properly matured are cut, but it is also 
reasonable to assume that heavy 
cutting hastens the poling of the plant 
on the grounds that the vitality of the 
plant being suddenly cut off from its 
natural flow to the leaves causes egress 
in the pole, which might otherwise 
have remained dormant for years and 
thus considerably preserve the bearing 
life of the plant. 
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Decorticating. 


This process consists of mechanically 
separating the fibres from the leaf. 
The first machines used in Natal were 
of the power-driven, hand-fed raspidor 
type. The hand-feeding of these 
machines, however, led to much labour 
trouble. The leaf, when offered to the 
scrapers on the rapidly revolving 
decorticator drums, had to be gripped 
by hand; owing to the thorny nature 
of some of the leaves and the stinging 
juice exuded in the process, it became 
very difficult to find competent native 
labourers who-would continue for any 
length of time on this uncomfortable 
task. 

The double-drum automatic decorti- 
cator has solved this problem; it is now 
only necessary to feed the leaves on to 
a chain conveyer-belt, the machine 
doing the rest. The modern decortica- 
tor is an ingenious device, but notwith- 
standing all the ingenuity expended 
on its design, it is rather a regrettable 
fact—and one of much importance to 
the fibre industry—that a 3? per cent. 
extraction of fibre from the leaf is 
considered good, whereas the actual 
fibre-content in a leaf when carefully 
and patiently hand-scraped has revealed 
as much as 8 per cent. 

A chemical analysis of the total fibre 
in Furcraea leaves has shown as much 
as 10.2 per cent. Naturally, in this 
large difference a great percentage of 
what is not recovered by the decortica- 
tor is not long fibre, but shorts, or tow. 
The decorticator, if carefully attended 
to, does not waste much long fibre. The 
fact remains, however, that even shorts 
have their commercial value and can 
be spun into yarn for the cheaper class 
of cordage trade. Once the pulp con- 
taining the short fibre reaches the 
dump heap, it is questionable whether 
by hand-sorting it pays to try and 
recover even a proportion of it. There 
is no doubt that there is still a serious 
waste in the present system. Better and 
more economical methods of extracting 
these fibres still offer a wide field to 
those of an inventive turn of mind. 


Even a further recovery of 1 per 
cent. of what is now more or less 
actually wasted, would mean one ton 
more of fibre in every hundred tons of 
green leaves taken to the decorticator, 
a very considerable saving, and one 
that could easily turn the scales of a 
moderate profit into a good one. 

It is most important that leaves 
should be decorticated almost imme- 
diately after cutting, otherwise if left 
for a few days, the juice in them 
becomes gummy, which makes decorti- 
cating both wasteful and difficult. 

The following is an estimate based 
on average conditions, giving some idea 
of what capital would be required and 
probable profits earned by planting a 
plantation of 2,000 acres of Furcraea 
(he Gust 9 — 

AREA, 3,000 acres; 2,000 unpER Frpre, 


1,000 Grazinc, Erc., PLANTED AT THE RATE 
or 1,000 AcrrEs per ANNUM. 


Total cost of preparing 2,000 acres of fibre 
in two years, and upkeep for a further two 
years, 


A total of four years = £8. 18s. per acre. 


Sees ae 

First year...... 1,000 acres....... 6,300 0 0 
Second year..... 1,000 acres....... 6,300 0 0 
Third year...... 2,000 acres....... 2,600 0 0 
Fourth year..... 2,000 acres....... 2,600 9 0 
SS Ah UGK [NOP ENA coo onder co £17,800 0 0 
fs. od: 

CapitaliOUll anes orraes se eee 3,100 0 0 


(3,000 acres at £1, plus transfer 
fees and initial expenses.) 
LOMA gas dcouobonden Geo DNS 1,300 0 0 
(House for manager, quarters for 
ass'stants, quarters for 110 boys, 
stables, sheds, etc.) 
TED GRADES a Ro npOe 6 BUDS OO OO 550 0 0 
(Horses, wagons, carts, harness, 
and farming implements gener- 


ally.) 

ORE esd ta cay ee eRe hake NG esa as 1,200 0 0 
(Say 150 at £8 per head.) 

Miscellaneous Hupenses...........+ 150 0 0 


(Fencing, road-cutting, etc.) 


£6,300 0 0 


VEGETABLE FIBRES 


Machinery and Plant— 


Sie iSceds 
Butlin geecics o cleresesisteteiste orsrs\easo 600 0 0 
Decorticator, allowing for erect- 

NSS snaotieodnanooropuaraocads 1,500 0 0 
Gas-engine. cc. cscc es cere ese 1,400 0 0 
Line shaft, belting, etc.......... 150 0 0 
Baling press. . 4.02 0. --sisieeas-s = 300 0 0 
Brushing machinery......-..... 400 0 0 

£4,350 0 0 
Total capital required...........+.- £30,000 0 0 
£ ay Gk 
Capital outlay..... 6,300 0 0 
Working costs— 

First year...... 6,300 0 0 

Second year..... 6,300 0 0 

Third year...... 2,600 0 0 

Fourth year..... 2,600 0 0 

Machinery and 

plants 2s ccs «re 4,350 0 0 
£28,450 0 0 

To this must be 
added a reserve to 
allow for first four 
months working 
costs and stock of 
fibre beng unsold, 

SEE cogdoteponoooe 1,550 0° 0 
£30,000 0 0 

Recovery— Sy Sse 
Fifth year: 1,000 acres at 500 ib. 

2" 250) LOWS oso cs.s win ssrarereisle = ais 7,500 0 0O 
Sixth year: 1,000 acres at 1,000 

TD; —=<5OOstons ssc sects aim aie 15,000 0 0 

1,000 acres at 500 Ib. = 250 

GONG tiase:oksiah axel 0: oys!s-anapokener she taeatateers 7,500 0 0 
Seventh year: 2,000 acres at 

1000) tb — 12000) tons2 30,000 0 0 
Eighth year: 2,000 acres at 1,000 

Hay ee TAU Wouken enn coonnoe 30,000 0 0 
Ninth year: 2,000 acres at 1,000 

Ibe = 1, 000.tons. . . es<onew aes 30,000 0 0 
Tenth year: 2,000 acres at 1,000 

Tis) = 1000" tonsa sera aeetere er 30,000 0 0 

SHINE) Toss so eennoc £150,000 0 0 

Equals 5,000 tons at £30 per ton..£150,000 0 0 
Working costs, 5,000 tons at £15 

POE WOM sats siotate siorasetate steversreqenelnrete 75,000 0 0 

learorien So ot Goo8 oF £75,000 0 0 


Capital, £30,000. Total profit in ten 
years, £75,000, equal to an average of 
£7,500 per annum. A total average of 
25 per cent. per annum, or an average 
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of 15 per cent. per annum after 
allowing a return of capital over ten 
years. 


N.B.—The price of fibre at United 
Kingdom port is quoted at the time of 
writing as follows :— 

| ENowil eSisalizh teeetenre eee ose 
Mauritius Hemp (Ffurcraea)... 36 
The figure of £30 per ton assumed in 
these calculations is at a low average 
market figure and also allows for 
freight, commission, sundry charges, 
etc. 

Costs assumed in the above estimate 
are based on a fair average rate ruling 
at the time of writing—native labour 
is taken at £2. 14s. per month per 
native male adult and includes cost of 
rations. 


Cordage Spinning Industry. 


The following are the Customs 
statistical figures of imports into the 
Union during the year ended 30th 
June, 1922-— 


Value. 
Bind'ng twine and harvest yarn.... £38,081 
Cordage BNGSTOPO serterclors eretaterciets svar 36,752 


At the time of writing there are three 
factories operating in the above lines: 
two in Natal and one in Transvaal. 
The total consumption of cordage and 
rope in the Union of South Africa, in- 
cluding the output of the local 
factories, is probably nearly double the 
value of the import figures stated. 

The fibres used by the local factories 
are mostly Fureraea and sisal either 
grown in Natal, or szsal imported from 
Kast Africa. 

Coil fibre from India and Ceylon, 
jute, hemp, flax, and cotton from the 
United Kingdom are also used; these 
latter are mostly imported in a ready- 
spun state. 

Our Government is anxious to foster 
industries, and protection against the 
imported article through the medium 
of the Customs is generally given to 
deserving cases—if not reacting detri- 
mentally to the populace in general. 
Special railway tariffs are also allowed 
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on material such as fibre in its raw 
state, this in order to assist the inland 
manufacturer. 

Customs duties at present operating 
are as follows :— 

Imported Manufactured Rope, 20 per 
cent., with 3 per cent. British Preference. 

Cordage such as Shop Twine, etc., 20 per 
cent., with 3 per cent. British Preference. 

Binding Twine or Harvest Yarn, 3 per 
cent. from Foreign Countries, but free for 
British Product. 

Canvas and Duck, 3 per cent. from 
Foreign Countries, but free for British 
Product. 

Seaming Twine, 3 per cent. from Foreign 
Countries, but free for British Product. 

Jute and Hessian in the piece—Free of 
Duty. 

Mineral Oils for batching purposes are 
dutiable to the extent of 3d. per imperial 
gallon. 

Whale and Sperm Oil are produced at 
Durban and therefore are free of duty. 
These oils also enjoy a low rate of railage. 


If sufficient guarantee were given to 
the Government that industries start- 
ing in the Union are sound and com- 
petent to supply all demands, without 
undue price inflation, also that labour 
employed, capital expended, etc., 1s of 
sufficient importance to improve 
generally the welfare of the Union, 
there is every chance of protection 
being given to foster a new industry, 
if really necessary. 

Jute goods, as already mentioned, 
such as bags, hessian, and seaming 


twine, are at present allowed in duty 
free, probably for the reason that no 
manufacturers of these goods are 
seriously operating in the Union. 

The writer does not wish to convey 
the idea that protection in every case 
is an absolute necessity, although it is 
only fair that new industries should 
have every chance in getting a fair 
start. The soundest protection is to 
grow and spin more cheaply than any- 

body else. 

With the Union’s advantages of low 
priced fertile land, splendid climate, 
cheap unskilled labour, cheap fuel, and 
so many other advantages, surely these 
conditions, not forgetting a growing 
market in a new country, are sufficient 
to induce the enterprising fibre grower 
and spinner to our shores. 


Appendix. 


I am indebted to the following authorities 
for information : — 

Indigenous Plants.—E. Holmes-Smith, 
Esq., B.Sc. (Edin.). See Fibre Plant In- 
vestenttons, Bulletin No. 50. 

B. Pole Evans, M.H., D.Sc., F.L.S. 
Nana African Fibre Plants (Hibiscus 
cannabinus). 

Boyce, Esq.—Hemp (Cannabis 
sativa). 

First S.A. Cordage and Spinning Co., 
Ltd.—Sisal and Furcraea. 

And to the Department of Mines and 
Industries, Agricultural Department, Divi- 
sion of Botany, Pretoria, for their courtesy 
and useful information. 


CHAPTER XII, 


THE MORE EPP ICIE ND? Whit 2. i k@in 
OPM A lzAs: 


The South African maize crop in 1925 was officially estimated at 2,400,000 


tons. 


worth £8,000 ts exported annually. 


Starch, cornflour, and maizena worth £40,000 are imported annually. Starch 
Other maize products (glucose, etc.) are 


imported to the value of over £20,000. 


There is a market for all maize products in South Africa. 


HE Union of South Africa has 
become known in the markets of 
the world as one of the foremost 

fields for the production of maize of 
good quality. When this important 
staple crop first came to be generally 
grown in the country cannot be stated. 
At first ‘‘ flint’ breeds alone were 
known. In the last twenty or thircy 
years, however, there has been a wider 
recognition of the country’s suitability 
for maize cultivation; with the intro- 
duction and acclimatization of many 
excellent ‘‘dent’’ varieties, maize 
has come to be the chief grain crop 
of South Africa. As human food, it 
mainly supports the five million 
natives of the country, and it forms 
the principal concentrate on which 
South Africa’s live stock igs fed. The 
nature of the crop and the methods of 
cultivation have undergone consider- 
able change as the knowledge of the 
limitations and possibiities of maize- 
growing has become clearly defined. 
The low-yielding ‘‘ flint ’’ varieties, 
such as the ‘‘ Botmans’’ and the 
earliest of the “‘ dents’? (for examp’e, 
““ North America’’), have almost 
entirely disappeared, except among 
the segregated natives, who gained 
their notions of agriculture from their 
early Dutch masters. 

The improved high yielding ‘“‘dent’’ 
breeds (e.g. the ‘‘ Hickory ’’ varieties, 
** Hureka,’’  ‘* Chester,’  ‘* County 
Mammoth,*’ etc.) were introduced by 
the Department of Agriculture, and 
have become generally distributed and 


thoroughly acclimatized. Improve- 
ment has also taken place by constant 
selection at Government farms and by 
the successful methods of enterprising 
farmers. 

It may be added that the present 
system of grading in the Union allows 
the purchaser to obtain the particular 
breed and quality of maize required 
for any specific purpose. 

Grading regulations are appended to 
this chapter. 

The areas within which maize can. be 
grown successful:y have come to be 
more or less defined. That a definite 
maize belt exists in the Union hag not 
always been realized. Mr. J. Burtt- 
Davy defines the maize belt roughly 
as the country lying east of 26th meri- 
dian, i.e. a line drawn between Algoa 
Bay, Bedford, Cathcart, Queenstown, 
Aliwal North Wepener. Bloemfontein, 
thence north to MTichtenbure and 
Zeerust. 

Grain Elevators. 

A national service of grain elevators 
has been instituted in South Africa. 
A terminal elevator at Capetown and 
thirty-three country elevators in suit- 
able localities in the maize area have 
been constructed, together with one of 
2,600 tons capacity in the wheat and 
oats area at Moorreesburg, which is 
used on-y for those cereals. A further 
terminal elevator of 42.000 tons capa- 
city is under construction at the port 
of Durban, and when completed will 
bring the total storage capacity up to 
181,200 tons. 


The system is operated by the South 
African Railways and Harbours 
Administration upon recognized 
principles. The farmer who obtains a 
certificate for maize accepted by the 
elevator can use the document as 
security against a bank advance, or 
sell it outright. By this method 
financial operations are much simpli- 
fied. 

Besides eliminating the greater 
part of the general wastage that 
previously occurred, due to exposure to 
weather, depredations of rodents and 
weevils, congestion at rail heads, etc., 
there are further advantages under the 
new system. Savings result from 
reduction of labour at the ports, quicker 
loading and discharge of ships, in- 
crease of weight of cargo carried, con- 
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venience of storing on board, and 
reduction of railage and handling 
charges through the elimination of 
the bagging system. 
Details of rates will be found on a 
later page. 
The Maize-product Industry... 


One ton of maize yields roughly the 
following products :— 


Tb. 
Corny Sta Tb rets-crscate os eesvereas <scisnteess S aaa ieascs 1,100 
Corn-O1lhr, eccyaceeatocs a eis 6 5 sarees es erasers 40 
OilBpresss ca kere cir wioreie elmer erent eee 160 
Gluten=foedi. eins Soe rie ne eee oes 500 


The actual saleable products from 
maize, however, are much more 
numerous, as illustrated in the table 
of corn products below. Only the 
‘‘primary ’’ products, however, will 
be dealt with here. 


Corn Products 


jee aie 


4 Oil-cake 
L Oil-meal 


| Starch..... 


Corn 
kernel 4 Body..........4 Hydrolyzed 
| 


USER ss cys ensenierets tae Bran. 


The best way to treat the subject is 
to take each of these primary products 
and discuss its possibilities in South 
Africa. 

Starch for all uses and of the best 
grades is produced in South Africa by 
the African Products Manufacturing 


Table oil. 
Dyers’ oil. 
apace Soap. 
Glycerine. 
| Rubber substitute. 


Si Si oa Pave ware Mess sso corato ls ss8cHeis so, 6G ase sk Cattle-food. 


Table starch. 


Sagoac Laundry starch. 


Dextrose. 

Glucose. 

Maltose. 

Corn syrup. 

Hydrol. 

Tanners’ sugar. 
ese ate Cerelose. 

Wh te dextrine. 

Canary dextrine. 

Brtsh gum. 

Envelope dextrine. 

Foundry dextrine. 

Amidex. 


Vegetable glue. 
Vegetable casein. 


Gluten meal. 


[Slosson’s “* Creative Chemistry.’ 


Company, Germiston, Transvaal. 
This plant is extending its business 
and intends to manufacture glucose 
and dextrine in the near future. 
South African starch has found favour 
in the British markets, 2,212,752 lb. 
(worth about £7,931) being exported 


” iin cetemeems seapetaniinat eee ss 


MESSRS. KYNOCH’S FACTORIES AT UMBOGINTWINI, 
NATAL SOUTH COAST 


A GENERAL VIEW OF THE WORKS. 


LOOKING OVER THE LOUTRINE CONTROL LABORATORY AND ACID PLANTS TOWARD THE 
FERTILIZER PLANT AND MIXING SHEDS. 


‘OSNATOD ‘NOLLVIS UAMOT NOLLVOIMIULON TS 


‘NOMLVLS UTMOGLONIDINAAATA GNV UAAIY TVA ‘ASIA OIKVUONVG 


WITBANK POWER STATION : OUTSIDE SWITCH GEAR. 


1,500-Kw. ARC FURNACE FOR CARBIDE MANUFACTURE, RAND CARBIDE, LTp., WITBANK, 


DESIGNED AND BUILT IN THE TRANS 


TAAL. 


THE TRANSVAAL, 


Portion of the;main lode exposed in No. 3 trench, Rietfontein No. 3. Shows 
quartz stringers (white) in felsite (dark). 
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in 1924; of this, 2,210,240 lb. went to 
the United Kingdom. At the same 
time, Scuth Africa imported, chiefly 
from the United Kingdom, Holland, 
and the United States, 1,250,405 Ib. 
of starch valued at £20,931 and 
1,087,569 lb. of cornflour and maizena, 
valued at £20,237. The notable point, 
however, is this—that South African 
starch is competing successfully in 
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British markets, and there is no reason 
why this export trade should not 
expand to much greater proportions. 

That, however, is not the only out- 
let for corn starch. Starch itself may 
be made of raw material for quite a 
number: of simpler, or at any rate 
smaller-sized, molecule, carbohydrates. 
Thus :— 


STARCH 


Commercial glucose Dextrine 
or corn syrup. 

Commercial glucose or corn syrup 
or ‘‘ starch syrup ”’ is a widely used 
product. It is a mixture of dextrine, 
maltose, and dextrose in fairly definite 
proportions; it conforms to certain 
standards of sweetness, and has low 
erystallizability and the ability to 


remain uncrystallized when mixed 


Germ separators 
Oil presses 
| 
(Oil) 


(Germ-meal) 


——Fuss mills 


Maltose Dextrose or 
grape sugar. 
with sugar. To satisfy these con- 


ditions, it is found that at least 2.5 
per cent. dextrine should remain in 
the carbohydrates. It is widely used 
in the manufacture of confectioneries, 
preserves, jellies, and similar food pro- 
ducts. A diagrammatic flow-sheet of 
glucose manufacture is given below :— 
Corn 


| 


Steep tubs ol 
Steep liquor 
| 


Evaporators 
Buhrstone mills 


| 
Rolls 


Shakers—Wet-feed (bran) slop-machine 


Starch tables 
(CR runs a) 


Filter-presses (‘“‘ Green ”’ starch) 


Dryers Breakers 

ae Converter 

(Gluten-meal) Neutralizer 
Evaporator 


Bag filters (bag liquor) 

Bone char filters (light liquor) 
Evaporator (heavy liquor) 
Bone-char filters 

Vacuum pan 


Finished glucose 
[Roger’s ‘‘ Industrial Chemistry,” p. 907.] 


a 


———— ——— 
—————— - 
CaaS. 


a ETD 


Se 


Dextrine or British gum is a well- 
known and very widely used adhesive. 
The finer qualities are also used in 
confectionery and foods. It is pre- 
pared from starch by either of two 
methods—acid hydrolysis, or straight 
heating to 100°-250° C. in rotating or 
closed stationary vessels. 

Maltose is another starch product 
made by the fermentative action of 
malt diastase on starch paste. This 
has the same chemical formula as cane 
sugar, C,,H,,0,,, and is an inter- 
mediate product between starch and 
dextrose. 

Dextrose is made by the more com- 
plete hydrolysis of starch. This is 
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also called glucose; in fact, glucose is 
its usual name, though commercial 
glucose is a mixture of three products 
of starch decomposition as explained 
above. Starch sugar is another name 
given to dextrose. 

Dextrose comes on to the market as 
solid glucose; in this form it contains 
dextrine. Jt is two-thirds as sweet as 
sucrose or cane-sugar, and this is a 
drawback. It is used in making con- 
fectionery, cakes, preserves, jams, 
jellies, syrups, etce.; in fact, in all 
cases where corn syrup may be used. 

The hydrolysis of starch by dilute 
acids takes place in progressive stages 
as shown :— 


(CgH 190 ;)n>——> (CgH,50,)n H,O———> C©,,H».0,;,; ——> 2C,Hj,0, 


Starch Dextrines 


The difference between corn syrup or 
cominercial glucose and solid glucose 
is shown below :— 


Solid 
Syrup. Glucose. 
Per Cent. Per Cent 
Dextrosenscncceatos 40-43 55-61 
Dextrine:.. 22 sac. 41-46 24-30 
AC): a 15-19 15-20 


A certain amount of malthose is 
always present. 

For a number of years the imports 
of glucose have been over 2,000,000 lb. 
and in 1924 they rose to over 4,000.000 
lb. Negligible quantities of glucose, 
if any, are made in South Africa, 
though developments along this line, 
as already mentioned, are contem- 
plated. 

We have now considered the pos- 
sibilities of development in maize 
utilization as far as starch and its 
products go. 

The other products of maize—oil, 
gluten, and cattle feed—show equally 
promising possibilities of development. 

Corn-oil has a number of uses. The 
crude oil is rapidly hydrolyzed if meal 
be present. By careful refining and 
deodorizing with superheated steam, 
however, an edible oil is obtained, 
which keeps well and has a pleasant 
taste. 

This refined oil is used as salad oil 
and in cake and biscuit making and 


Maltose Dextrose 


general baking work, and also in the 
manutacture of margarine. Hydro- 
genated, it serves as a fairly good 
stiffening ingredient for lard. It is 
also used for soap-making, though it 
is somewhat difficult to saponify, and 
to a less extent in the manufacture of 


paint. 

In 1924, 6,532 gallons of cotton-seed 
salad oil (valued at £1,063) and a 
further unclassified 370,000 gallons 
(150,000 gallons from the United 
States) of edible oils (valued at 
£81,386) were imported. A_ small 
amount of maize-oil is produced in 
South Africa, but it is quite apparent 
that considerable expansion is possible. 

The press-cake residue from the 
extraction of oil is a valueble catile- 
feed, which should find a ready sale in 
South Africa. (A typical analysis is 
given at the end of this chupter.) 
The imports of oil-cake amounted in 
1924 to 645,300 lb., and the exports to 
191.532 lb. (chiefly to the United 
Kingdom). 

‘Gluten forms the largest proportion 
of the organic matter associated with 
starch in maize. Gluten contains up 
to 40 per cent. protein, and is used 
either in the form of cake or meal as 
cattle-feed. This short description 
outlines the commercial preducts 
obtainable from maize. 
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At the same time 100,000,000 gallons 
of industrial alcohol are produced 
from low-grade maize every year in the 
United States. As a demand for 
alcohol grows, either for motor spirit 
or for general industrial purposes, low- 
grade maize will undoubtedly prove in 
South Africa to be the source of a large 
percentage of this product. 

Economically, maize is the most im- 
portant crop grown in the Union. As 
has been seen, its by-products are 
many, and there are markets for all of 
them. Those that are now being 
exported (for instance, starch) are sold 
in competition with overseas products, 
and there is no reason why, with the 
large quantity of raw material avail- 
able, the by-products of maize should 
not be manufactured in South Africa. 

As regards the export of maize and 
maize-meal, a glance at the table of 
imports and exports appended will 
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show how the former have decreased 
and the latter increased during the last 
twelve years. The production, too, 
has increased to a great extent, and by 
careful grading and seed selection the 
quality has improved enormously. 

It may be added that South African 
maize is in quality second to none. 
No. 1 grade American maize contains 
14 per cent. moisture. South African 
No. 1 contains only 12.5 per cent., 
which renders it more suitable for the 
manufacture of maize products, _ 

In one of the largest maize-produc- 
ing countries in the world there is un- 
doubtedly room for a great maize 
products industry. It is possible to 
build up in South Africa an industry 
in maize products close to the source of 
the maize, and to manufacture these 
products at a low cost, owing to the 
presence of cheap, yet efficient, un- 


skilled labour. 


Imports AND Exports or Maize. 


1924, 1910. 
| 
| Quantity. Value. Quantity. | Value. 
| | 
| | 
Ss ae Me x — | 
| Ib. £ ib. £ 
I mvports— | 
Maize totsias ce emiane wae ewant 400 5 56,072 231 
MaiZzOzMeal. .icccicusten dalic eenria Hae 7,916 136 1,460 17 
Maize. (faked). <cteccae:ssaisiciscners-sece-0 | — —_ 58,338 314 
Exports (South African produce)— 
MAiZ0... 2... eee ee eee cere eee 143,896,566 492,001 356,303,905 693,413 
Maizesiieal.:..nostastsniaes sncimeeeees 114,350,757 386,746 2,594,777 6,168 
Imports of GLucosE (1922). 
From United Kingdom. 13,752 tb. (£153) 
jn Bel giumMins stata cs 4,524 Tb. (£40) 
sph ebOllanid tases itera 11,840 tb. (£105) 
s United States of 
America....... 2,897,571 tb. (£19,187) 
ROWAT remese 2,927,687 Ib. (£19,485) 
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Grading of Maize. 


Maize and maize-meal are at present graded as follows :— 


Maize. 
Grade Mark 
to be shown 

on Bags. | Class. Description. 


} 1 Blat: White: No, Tec i... sean To be sound, dry, plump, and well cleaned, with 
| @ maximum of | per cent. of yellow, discoloured, 
; and defective gra‘n. 
| 2 Flat, White No. 2) 2.66566 ses To be sound, dry, and reasonably clean, and contain 
not more than 8 per cent. defective or other 
i coloured gra‘n, or both. Berries may be of irregular 
| size. 
Flat) White Nooi3....05 sss. 2: | To be sound, dry, and reasonably clean, and contain 
1 not more than 13 per cent. of defective or other 
) coloured grain, or both. Berries may be of 
irregular size and shape. 
f 4 HMlat Yellow s..0'2.00020.0 2055 To be sound, dry, and reasonably clean, end contain 
| iy not more than 9 per cent. of defective or other 
| coloured grain, or both. Berries may be of 
1 irregular size and shape. 
' 


ww 


5 Round SWihiterss. sat... ae-onser. mie os To be sound, dry, and reasonably clean, and contain 
| not more than 9 per cent. of defective or other 
: coloured gran, or both. Berries may be of 
{ irregular size. 
i 6 Round: Vellow..-:sesces wes ee To be sound, dry, and reasonably clean, and contain 
y not more than 9 per cent. of defective or other 
1) coloured grain, or both. Berries may be of 
He irregular size. 
Hi MIKO OR wish crs au mocinieute ruses To be sound, dry, and reasonably clean, and contain 
| not more than 10 per cent. of defective grain. 
a 8 ING rade cgcdnisases es aoe ya To include all maize which cannot be classed in a 
higher grade, but to be in dry condition, fit for 
‘ shipment, and contan not more than 40 per cent. 
| | of defective berr‘es. 


“1 


Grade Mark Maize-meal. 
to be shown 
on Bags. 


' Class. Description. 
iy} } M. 1 White maize-flour............. To be milled from South African grown white maize, 
{ i Government standard maize, grades Nos. 1 and 2. 
i tS M. 2 Granulated white maize-meal... | To be milled from South African grown white maize, 
iW Government standard maize, grades Nos. 1, 2, 
We and 5. 
Wa M. 3 Ordinary straight milled white | To be milled from South African grown white maize, 
i} { maize-meal Government standard maize, grades Nos. 1, 2, 
Wi | 3, and 5 (mesh 18 to 32). 
he M. 4 Ordinary straight milled yellow | To be milled from South African grown yellow maize, 
HI maize-meal Government standard maize, grades Nos. 4 and 
y 6 (mesh 18 to 32). 
t M. 5 Mixed maize-meal............. To be milled from South African grown white maize 
i] and yellow maize, Government standard maize, 
it | grades Nos. 1 to 7 (mesh 18 to 32). 
| 
1 
| Fees : = “ = = 
| 
Ue 
| 
; 
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Grain Elevators. 


Charges. 


A rate of 3d. per 200 lb. for both 


country and port elevator services, 
excluding storage. 


Storage Charyes. 


First ten days, free. 

Thereafter durmg the period July 
to December (both inclusive), 2d. per 
200 lb. per 30 days or part thereof. 

From January to June (both 
inclusive), Id. per 200 Ib. per 30 days 
or part thereof. 

At Moorreesbnure the charges are 
identical except that the higher rate 
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Chemical Composition of different Varieties 
and Breeds of South African Maize. 
Tables Nos. 1, 2, and 3 show analyses, 
carried out in the Union, of different 
breeds of South African maize, table 
No. 2 showing the protein-content 
only. Table No. 4, which shows the 
result of analyses of American-grown 

maize, is given for comparison. 

The results show that high-protein 
maize can be grown in the Transvaal, 
five of the ‘‘ dent ’’ breeds averaging 
as high as, and two of them exceeding, 
American-grown ‘‘ dents.’”? Another 
interesting and valuable point brought 
out is that ‘‘ dent ’? maize may contain 
as high a protein-content as ‘‘ flint”’ 
maize. The question of the production 
in South Africa of a maize of high- 
feeding value therefore resolves itself 


operates during the months October to entirely into one of breeding and 
March, both inclusive. selection. 
TapsLe No. 1.—Cuemicat Composition of DirFERENT VARIETIES AND BREEDS, 
| lw: 
1,7, | Nitrogen- . Whe 
Description. | Moisture. Ash. oe | free ENE ee 
fibre. | py | Extract. (Nx6). 
xtract. | 
if | | i] 
Flint Maize— | | | 
Wiite Cango ya bss eons 7-81 2-26 TOF o | 72-83 | 5-09 10-31 
Vilmorin’s Early Yellow..... | 6-92 1-42 1-68 | 73-98 5:25 10°75 
Indian, Poarlsjyacm onesie aes | 7°47 1-88 2°23 | 71-40 5-40 11-62 
Mean of three.......--. 7-40 1-85 1-87 | 72-74 5°25 10-89 
Dent Maize— 
Golden Kung ac vasa ae er 7-64 1-29 2-28 75°18 4-61 9-00 
IG CI0 Inyan WeLE rers atetetelne. ete | 6:76 1-24 1-68 76-64 4-24 9-44 
WellowaHovanv. nc ees] ft) eOatS 1-25 1-91 76-11 4-87 9-13 
King of the Earliest........ peu 1-24 2°19 75°49 4-25 9-56 
Reds Hoganles.seee en joe | 6-60 1-28 1-75 | 76°33 4°73 9-31 
Marlys Mea mane tees a as Os tO 1-27 1-83 75-45 4-63 10-06 
Mics Ofesitan ade ta aan 6:97 | 1:27 1-94 15°87 4°53 9-42 
Soft or Bread Maize— | 
Brazilian flour corn......... | 7-72 1-14 1-51 76°26 4°37 9-00 
Mean of ten. ....2..~. 7:16 1-42 1-86 74-96 4-74 9-81 


106 InpustriaL DEVELOPMENT In SoUTH AFRICA. 


TasuEe No. 2.—PRoTEIN-CONTENT OF EIGHTEEN SAMPLES oF TRANSVAAL MAIZE. 


Variety. Colour of Grain. |Shape of Grain.| Protein. 
| Per Cent. 
Improved Early Horsetooth...............00. Dent White Narrow 10-47 

Thoroughbred White Flint................0.- Flint nD Broad 10-43 

Wood’s Northern White Dent................ Dent 3 a 10°43 

Mavis) (CRS AB ys oopn aus oc conn eanoousanOD 3 Yellow and white Narrow 10-25 

; IMArl ya Stat Ca MING ste g varstaceine mictslsiee otefor es Yellow 7 10-07 

| | Extra Early Huron Dent (1)................. 2, 55 | 3 10-06 
| Extra Harly Huron Dent (2)...............5. 3 os 33 9-93 

, | WellowMiloganse.tece stein ereaeier lore A . $s 9-91 
TowaaSilwerm IMINGLe vere senrssie ee <rduda: ot Seige tratenets 7 White a 9-90 

| Champion: White, Pearl... ...2 25 ses .0.0s0804<>- Rs . | 35 9-86 

| Hawkesbury Champion............-.:0esee05 a Yellow a 9-69 

) | Hickory “Horsetoothvwuesss. +2 sees sees ate S White x 9-64 
| SATIN OOLOSSAl),.c ee cearls.c tc ateye chia erm eee a Yellow | K 9-61 
| | Hickory King (good sample)...............+.- - White | Broad 9-34 
Chester se Countian cies oe ruses eer levee resees 9 Yellow Narrow 9-30 
ieickony, ICing | (Crossed))\s15 ens gag cec« pe -ed le White | Broad 9-01 

ij Goldentiting cane: qecurce sascce tes eeretaeienr cree. *f Yellow A 8-98 
| | Wisconsin WihitemDent-ces sso eee sa vos) Oe Es White | Narrow 8-58 


; Taste No. 3.—Composirion or GRAIN GRowN IN DirreRENT LOCALITIES. 


| + 
a 
| é | Sanliec 5 
i Name of Breed. Origin. 5 d ‘DB 2 a 
a 8 | 8 ge | Se Pee |e 
| a 6 la | es | @1o3 | se 
] } s ae 1S PS ee tae 
| Ooo ve late | % || 2. |p 
ia Hickory King... ..<..: Richmond, Natal.......... 8-57 | 9-71 |1-26 /Trace| * 0-06 | 0-60 
if Hickory, King........: Manderston, Natal......... 8-15 | 9-98 |1-29] ., i: 0:05 | 0-62 
| Hickory, Kongecc sea Schapenrust, Transvaal..... | 8-25 |10-15 |1-09 | ,, |0-19 | 0:04 | 0-51 
ih Iowa Silver Mine...... Potchefstroom..........+... | 8°24 | 9-63 |1-17 > (0-21 | 0-02 | 0-50 
j i Natal White Horsetooth | Richmond, Natal.......... 9:08 | 9°36 |1-20 >» |0°20 | 0:04 | 0-58 
Golden Beauty........ Richmond, Natal.......... 9-04 | 9-98 |1-22 » |0-20 | 0:04 | 0-63 
Yellow Horsetooth..... | Richmond, Natal.......... 8-70 |10-06 |1-23 > [0-22 | 0-02 | 0-57 
{ German Yellow........ | Craigside, Natal........... 8-63 | 9-36 |1-23} ., |0-19 | 0-03 | 0-62 
Sheep’s Tooth......... | Buffelspoort, Transvaal..... | 8-41 {10-06 |1-29 | 0-21 | Trace | 0-62 
} Chester County........ Nancefield, Johannesburg... | 8:08 | 8-58 |0-94 | ,, |0-2 0-01 | 0-42 
Ink ee ea aden een cod | Schapenrust, Transvaal..... | 8-28 | 9-19 |1-08 | 0:20 | 0-06 | 0-47 
NWaillssaaG clits .yckersew ere United States of America.. | 8:27 {11-11 |1-40 0:27 | 0-04 | 0-69 
IWallsimGebtee sens «3 | Schuurweberg, Pretoria..... | 8-06 |11-55 |1-14 | 0-23 | 0-03 | 0:52 
Wills’ Dakota......... | Schuurweberg, Pretoria..... | 7:61 |11-29 |1:04 | ., {0-19 | 0-05 | 0-45 
Reid’s Yellow Dent.... | United States of America.. | 8-82 | 9-36 |1°33 , |0°22 | 0-01 | 0-64 
J Boone County......... | Umzinto, Natal........... 8-01 | 9-84 |1-12} ,, |0-20 | 0-02 | 0-48 
Yellow Hogan......... Vereeniging, Heidelberg.... | 8-19 | 9-71 |1:24 | ,, |0:23 | 0-03 | 0-62 
Chester County........ | Leeuwdoorns, Wolmarans- 
a BUS anere sr anosorercteioorotore ia taners ,8'12 | 9-58 0:94] ,, |0-19 | 0-02 | 0-39 
ih ** Argentine ’”’.......... Skinners Court, Pretoria... | .7-98 | 8-23 |1:42 | ,, |0-25 | 0-01 | 0-69 
HA: Cinquantino........... IMEI NTE 9 ooh dob b ce bp bowen 8:05 {12-95 |1-48 | ,, |0-29 | 0-04 | 0-79 
be White Botman........ Leeuwdoorns, Wolmarans- 
| SUA artes oexefeie se stel ofe ele evenes 7-94 |12-69 |1-10 » |0°23 | 0-01 | 0-44 
i Virginia Horsetooth.. Kameelsdrift, Pretoria..... 7:96 |10-84 |1-51 >» |0°22 | 0-02 | 0-67 
Mealie-meal.. ...... | Aliwal North, Cape Province | 8-70 | 8-71 {1:07 » 10°20 | 0:02 | 0:49 
Wh White Cango.. .... | England (“ Vryburg Dist. ) 7-67 |11-64 {1-22 | ,, |0-23 | 0-03 | 0-56 
iit ! Yellow Cango. . Sanceanae England (“‘ Vryburg Dist,”) | 7-55 10-76 |1-04| ., /0-21 | O-O1 | 0-44 
‘ German Yellow........ England (‘“‘ Vryburg Dist.”) | 7-56 |10-93 {1-37 | ,, |0-23 | 0-04 | 0-51 
I DING oso Goobuuaemnee England (‘‘ Vryburg Dist.”’) | 7-19 |10-15 1-09 | ,, |0:25 | 0-02 | 0-63 
Average of twenty-three South African grown samples | 8-14 |10-14 |1-18 | — |0-195) 0-028) 0-545 
Average of the two American samples............... 8-54 |10-23 |1-:36 | — |0-24 | 0-025] 0-665 
Cinquantino, European grown..............eeeeeees 8-05 |12-95 {1-48 | — [0-29 | 0-04 | 0-79 
* Not determined. 


_ — 
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Taste No. 4.—CuHemicaL Composition oF DIFFERENT VARIETIES OF 
AMERICAN-GROWN Maizz. 


| | | 
| Nitrogen- | 
| Water. Ash. Protein. oe | free | Fat. 
| * | Extract. | 
| | 
eae | s = =| © ar 
Dent maize (average of 86 | 
analyses) sc iaszcisiste's 5 <0 eter 004s 1 10°6 1-5 1023s 2-2 70-4 | 5:0 
Flint maize (average of 68 | 
amalyses).......... 0.00624. ites 1-4 10-5 Se et) ea 5:0 
Sweet maize (average of 28 | | 
GML SOS) Si stere\o/s\e%er 12 e(eliedoipie laters 8-8 | 1:9 16: | 2-8 66-8 | 8-1 
Pop maize (average of 4 | 
ANALYSES)... 26-2 eee e eee ee es 10-7 V5 | Al-2 1-8 | 69-6 5:2 
Flour maize (average of 5 | | | 
BNIALY BOS) sje: bala eis tere alerave el clare 9-3 16 | de4 2-0 70:2 5:5 
Average of 208 analyses of all | | 
VATIOUIOR aie lerein svereasiene o/s atetsters 10-9 1-5 10-5} 2-1 69-6 5-4 
[Quoted from J. Burtt-Davy’s book on “ Maize.” 
Awnatyses or SouTH AFRICAN GLUTEN-FEED AND ‘‘ The Maize-stalk Borer,” by G. W. Mally 
OmcakE MEAL. (Agricultural Bulletin Noe 8, 1920). 
‘¢ Bxport of Maize and Other Cereals: New 
j Regulations Governing Trade ’’ (Agricul- 
Gluten- Oilcake tural Journal, December, 1921, p. 553). 
feed. Meal. ‘‘Manurial Experiments on Maize,” by 
ia H. J. Vipond (Agricultural Journal, 
1911, Vol. II, p. 618. 
Yellow | White | Yellow | White ‘Maize Industry of South Africa,’ by 
Maize. | Maize. | Maize. | Maize. J. Burtt-Davy (Agricultural Journal, 
| 1911, Vol. Il, p. 588). 
Se | = “‘ Changes in Moisture-content of Maize 
| | during Transit to Seaports’’ (Agricul- 
Moisture....... 10:0 | 8-50} 6:5 | 5-96 tural Journal, 1911, Vol. II, p. 411). 
eR ee mee 0-6 | 0-80 2-0 | 1-60 “Maize: Its Improvement by Selection,” 
Protein Se) SOR Oss OosGul sell by John Fisher (Agricultural Journal, 
Fibre.......... | 6:0] 7°76] 9-0 | 18°56 March, 1914, p. 346). exes, 
Tintok, Mette a 3-5 | 4-02] 10:5] 9-62 ‘* Maize: Chief Causes of Low Yield in the 
Digestible car- Mia by G. a Beane CE ast: 
ne : 59. ; “i Journal, December, Dp. : 
bohydrates... | 58-4 | 59-58 | 50-0 | 51-15, the Meal ov it Hy P- ducts,” by 
: 2 ‘i . aston Jacquire gricultural Journa 
100-0 {100-00 | 100-0 |100-00 1911, Vol. 1, p. 540). ) 
“Maize Experiments at the Experiment 


a pee ike iie ge by poiy. Bell 

> gricultura etin No. 14, 1 & 
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COUNTRY in which the sun 
shines as brightly as it does in 
South Africa appeals to one as 
the home of a vegetable-oil industry. 
Animal oils and fats are a_ basic 
element in the industrial structure of 
any country. A whale-oil industry 
of considerable proportions already 
exists, and close attention is being 
devoted to the development of fisheries 
in South Africa. A survey of fisheries 
is being undertaken at present, and 
the results are decidedly encouraging. 
(This subject is dealt with in Chapter 
xX.) 

The first and foremost industry as 
an absorbent of crude oils and fats 
is that of soap manufacture. The 
soap industry is firmly established in 
South Africa; in fact, this is one of 
the few instances in which the country 
is self-supporting. As in other coun- 
tries, a large proportion of the raw 
material for soap-making is derived 
from the abattoirs, but at the same 
time, oils such as peanut oil, soya-bean 
oil, maize oil, and cotton-seed oil are 
used. Edible oils are also produced 
from these sources. In all, there are 
some fifteen soap plants in operation 
in South Africa, the largest being that 
of Messrs. Lever Brothers (S.A.), 
Ltd., at Durban, who have an oil- 
expression plant and a hydrogenation 
plant for producing stearine from 
whale-oil. There is, in consequence, 
very small chance of expansion in the 
soap industry with the present market, 
but, on the other hand, this industry 
offers a large and steady demand for 
oils and fats, both vegetable and 
animal. In the field of edible and 


JE LCi 


lubricating oils, however, the case is 
different, only two or three plants 
being engaged in this line. This is 
well illustrated by the data on South 


African imports appended to this 
chapter. Statistics of exports and pro- 


duction of vegetable oils and related 
products are also shown later. 

An examination of statistics shows 
there are possibilities of expansion; 
and consideration here of the sources 
and possibilities of a number of oils, 
large quantities of which are at 
present imported, will provide a selec- 
tion for final consideration of those 
oils which show the best chance of 
commercial success. 


Castor-oil. 


In many parts of South Africa the 
castor plant can be grown  success- 
fully. It is a sub-tropical plant, and 
therefore the warmer, low-lying dis- 
tricts are the most favourable for its 
cultivation. Above an altitude of 
2,500 feet it is killed by frost or its 
maturation prevented by autumn cold. 

In the Transvaal it is stated to be 
quite at home in the Waterberg, 
Pietersburg, Zoutpansberg, Lyden- 
burg, and Barberton Districts. In all 
the coastal districts of Natal, Zulu- 
land, and the Cape it can be success- 
fully grown. 

The best kinds to sow are the small- 
seeded wild varieties, in particular the 
variety known as Madras. These 
should be replanted each year. On 
drier soils medium and large-seeded 
varieties such as Ricinus lividus and 
R. zanzibarensis var. viridis do well 
but should be treated as perennials. 
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Yield of Beans.—An average yield 
from the results of many tests is about 
1 lb. of beans per tree, and a good 
average annual yield per acre over a 
period of years may be taken as 400 
lb. beans per acre. 


Insect and Fungoid Pests. 


A certain fruit moth (Ophuisa 
cotella) has been found to do consider- 
able damage to castor trees. This 
moth eats the leaves and sometimes 
the pods containing the beans. In 
large plantations spraying with paris 
green and lime or arsenite of soda and 
slaked lime is effective. In small plots 
hand-picking will handle the trouble. 

Castor-oil rust and a borer known as 
castor-oil stem-worm are other pests. 
The latter attacks plants only in their 
second year, and then only cultivated 
plants. 

It must be explained, however, such 
pests are common in South Africa, and 
the methods of dealing with them 
economically and successfully have 
been well worked out. 


Uses of Castor Products. 


To the layman the best-known 
property of castor-oil is its medicinal 
one; to the industrialist it is better 
known as a lubricant. Castor-oil has 
a lower viscosity temperature coeffici- 
ent than mineral lubricants. With 
petrol engines, however, it produces 
excessive carbonization, though it is 
stated that this disadvantage does not 
appear in use with alcohol fuels. It 
is also used for making special soaps, 
in particular the transparent soaps. 

The oilcake is a valuable manure. 
In addition to nitrogen, it contains up 
to 2 per cent. phosphoric acid and up 
to 1.5 per cent. potash. It contains, 
however, ‘‘ ricin,’? which is toxic to 
cattle, and to render the cake suitable 
as feed, very thorough washing with 
salt solution is necessary. 

South African castor beans were 
valued in 1914 (pre-war) at £11-£15 
per long ton in London. 


Conclusions.—It must be pointed 
out that castor-bean cultivation is not 
as remunerative as other agricultural 
crops, and at the same time it is 
inferior in this respect to other oil- 
bearing products. Very little market 
for the cake exists. The best districts 
for its cultivation are along the coast, 
especially on the Natal coast. 


Maize Oil. 


The question of this product is 
linked up with that of maize products 
generally, under which head it is 
treated. (See Chapter XII.) 


Cotton-seed Oil. 


Cotton-seed oil is at present being 
produced by several companies in 
South Africa. Considerable expan- 
sion in the cotton industry is, however, 
certain, and there will be a correspond- 
ing expansion in the ginning and oil- 
expression industry, which is already 
established in South Africa. (See 
statistics of production appended.) 


Peanut Oii. 


Peanuts or ground-nuts are already 
grown extensively in South Africa, 
principally in the low country of the 
Transvaal, Natal, Zululand, and 
Swaziland. Large quantities used to be 
imported from Portuguese East 
Africa, but each succeeding year the 
quantity is being reduced. There is no 
reason why the nuts should not be 
grown in the coastal districts, the oil 
expressed near or at the ports and 
shipped overseas in large quantities. 

Most of the nuts are used for the 
manufacture of soap, and the expres- 
sion of oil from the nuts is in the 
hands of the soap producers. The 
average oil-content of South African 
nuts is 48 per cent. 

Yields per acre computed from 
statistics of agricultural production for 
1920-21 were :— 


OS eet Serer ero eT 340 ib. nuts per acre. 
Natalins. specs receaer os = 6 ss 93 
Wratisvaalsccr.< saeco tite 445 i, 33 
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The following are results of tests of 
Rhodesian oils carried out at the 
Imperial Institute : — 

Southern Rhodesia. 


Sp. gr. 15-5° C./15°5° C........ 0-916 
Acideivalue ms ccivetcieits os cteeners 2-0 
Saponification value..........-- 188-1 
Todine, Value. 5.2 czieses es sass 93:0 
Valued at £40 per ton, London 
(October, 1905). 
North-Western Rhodesia. 

Spaetn lob 1C./1b2b2 Oh pass) Old 
Nicidiicvalite a: -.-jotn cporssecepofersustossseie(e 2-2 
Saponification value..........-- 189°7 
Nodinetyaluorerce = sectieeiecres ee or 96-5 


Valued at £38-£45 per ton, which 
was the current market price in 
London at that time (September, 
1911). 


Conclusions.—There is undoubtedly 
a field for ground-nut oil production 
when oils as good as the above can be 
produced in South Africa. The yields 
per acre given above indicate the Natal 
coast as a very favourable location 
from the point of view of low cost of 
production and also nearness to export 
markets. 

Linseed. 


The Union’s importation, as shown 
in the complete table appended, is 
about 300,000 gallons per annum. The 
oil is used chiefly for the manufacture 
of paints and for medicinal purposes. 

The flax plant is grown for two 
reasons: to produce fibre and for the 
oil-content of the seed. For fibre pro- 
duction a tall, straight stem and few 
branches are needed. This requires a 
temperate climate. (See Chapter XI 
on ‘‘ Fibres.’’) 

Flax for seed has been profitably 
grown in climates closely resembling 
that of certain parts of South Africa. 
In this case branches and flowers in 
plenty are desirable and are accom- 
panied by a greater seed yield. 

Some samples of Natal linseed sent 
to the Imperial Institute were stated 
to be of good quality and were valued 
in March, 1919, at £11 per ton. 

Production of Innseed in South 
Africa.—As a result of experiments at 
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Government farms, flax is grown fairly 
successfully, though so far in a small 
way only, in several districts of the 
Union, notably on the high veld, 
where there is a good summer rainfall. 
The average yield per acre is estimated 
at 200 lb., which is very low. 

Sunflower Seed: “ Helianthus annuus.” 

This is undoubtedly one of the oil- 
yielding plants of importance and 
worthy of consideration. It is, 
according to Wiley, of the United 
States Department of Agriculture, 
well suited to soils in which maize 
thrives. It is therefore certainly 
suited to many parts of a large maize- 
producing country like South Africa. 
It is easy to plant, cultivate, harvest, 
and handle by the same machinery as 
is used for maize, and, moreover, it 
forms a good rotation crop with maize. 
Its only disadvantage is that it im- 
poverishes the soil in potash, but this 
can be partially overcome by feeding 
the stalks and other refuse to stock or 
by ploughing in the stalks or their ash. 
In 1920-21 there were about 10,000 
acres under sunflower, mainly in 
the Transvaal. 

From the industrial point of view, 
the seed is the important part of the 
plant. 

The seed contains equal parts of 
husks and kernels. Removal of the 
husks, which are tough and fibrous and 
absorb oil, is necessary before expres- 
sion. The kernel contains 36-53 per 
cent. of oil. 

Removal of husks is best effected by 
kiln-drying to make them brittle and 
by subsequently running them between 
millstones. Cold and hot pressing in 
successive stages is the usual practice. 
The hot-pressed oil is clarified of 
precipitated inorganic matter by 
sedimentation or filtration. 

The South African demand for sun- 
flower oil is not large, and a market 
overseas would have to be found for 
this product. The cake isa valuable 
eattle-food and could be sold locally. 
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Results in South Africa.—From 


statistics for 1920-21 the following 
yields per acre have been computed :— 
Natal..... [Noe doch ds oot 178 Ib. seed per acre 
Transvaal, od incetee ss fomlees 371 D ay 
Cape sissisice's stm Siitels ates 330 y) mh 
Orange Free State....... 312 35 55 


There is no doubt these yields could 
be raised by fertilization. In the two 
seasons, 1914-15 and 1915-16, the 
average yields of seed per acre obtained 
in experiments on fertilization con- 
ducted at the Government farm Gwebi, 
Rhodesia, are shown below :— 


Yield, Yield, 
Fertilizer. 1914-15 1915-16 
(ib. per acre).|(1b. per acre). 
Unmanured......... 571 j 540 
Kraa!] manure..... 649 960 


100 tb. Safco Rhode- 
sian maize fertilizer 
(composite fertilizer)| 731 620 

2,000 ib. lime....... — 600 


During the season 1915-16, 8 tons 
of kraal manure were applied per acre 
as against 7 tons in 1914-15. 

The composite fertilizer 
following composition :— 


had the 


Per 
cent. 
Phosphoric oxide soluble in water......... 12 
Phosphoric oxide soluble in citrate solution, 
less phosphoric oxide soluble in water.... 1 
Total phosphoric oxide................... 15 
INTEROP ON eer ac eer eee meee eiatede eit venenae ie 23 
Bota shin aut. Pace actos ans eaerten ew aiken aint 44 


South African seeds sent to London 
realized £28. 17s. per ton in 1916, but 
this price was abnormal and soon after 
fell to £22. In September, 1916, sun- 
flower seeds in Johannesburg fetched 
8s. 9d. to 9s. 6d. per 100 lb. The 
average wholesale market price runs 
about 9s. 5d. per 100 lb. 

Conclusion.—Sunflower seed is un- 
doubtedly one of the oil-producing 
materials worthy of consideration in 
South Africa. There is a small market 
for sunflower seed for chicken-feeding 


purposes, but this is not large enough 
to take into account. A yield per acre 
of 700 lb., if seed selection is practised, 
may be expected. The figures given 
above are obtained where the crop is 
grown merely for feeding purposes. 
Experiments have shown that the 
black seed, not the striped Russian 
variety, is most suited to South African 
conditions. 

Sunflower-seed oil is used as an 
edible, like olive and other vegetable 
oils. It is also used for soap-making, 
and sometimes replaces linseed oil in 
paints. 


Soya-bean Oil: ‘ Glycine hispida.’’ 


This oil is one which has received a 
great deal of attention for a number of 
years in South Africa. Experiments 
have been conducted with a large 
number of varieties of the plant, and 
the results have indicated that most of 
them are suitable for cultivation in 
South Africa. 

Source and Uses of Soya-bean Oil.— 
China is a very large producer and 
exporter of soya-bean oil. The beans 
are also grown in Ceylon. In 1910 the 
United Kingdom imported just over 
420,000 tons of soya beans. This in- 
dicates the important position the 
material holds amongst the world’s 
commercial products. In China the 
methods of expression are primitive, 
and any concern working on modern 
lines in South Africa should be akle to 
compete successfully for a part of this 
trade; and there is cheap native Jabour 
in South Africa to be balanced against 
cheap Chinese coolie labour. 

The oil is used in the East chiefly 
for food. The poor classes use either 
the crude oil or the hot-expressed oil. 
The latter is dark brown in contrast to 
the cold-expressed oil, which is white 
or light yellow. 

So wide are its uses that no more 
can be done here than to quote the 
following table from the Farmers’ 
Bulletin No. 973, United States De- 
partment of Agriculture :— 
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Green manure. ( Hay. 
Forage. Ensilage. Breakfast foods. 7 
Pasture. es Diabetie foods. Bread. 
Flour. Cakes. 
( Human food. Infant foods. Muftins. 
Meal. ~ Stock-feed. Macaroni. Biscuits. 
| Fertilizer. Crackers. 
Milk. 
( Glycerine. 
Explosives. 
Enamels. Butter substitutes. 
Varnish. Lard substitutes. 
Food products. Edible oils. 
Waterproof goods. Salad oils. 
Oil. 4 Linoleum. 
Paints. 
Soap stock. J Soft soaps. 
Celluloid. \ Hard soaps. 
Rubber substitute. 
Printing inks. 
Lighting. { Soy sauce. 
| Lubricating. | Boiled beans. 
| Baked beans. 
( Dried beans. | Soups. . 
| Coffee substitute. { Fresh 
4 Roasted beans. \ Cheese. 4 oes - 
Food products. 4 | Vegetable milk. J Fe Oke ea 
| Breakfast foods. ) Condensed milk. ermen et 
Green vegetables. { Fresh milk. 


| Green beans. Canned vegetables. ( Confections. 


—Provided the bean is 
cultivated in a scientific manner, there 
should be every possibility of ex- 
pressing the oil in South Africa and 
shipping it to Europe. The oilcake 
me aL Sak COON 
should find a good market in South 
Africa. The crop is valuable as a rota- 
tion crop with maize. 
Miscellaneous Oils. 
Candle-nut Oil.—Candle-nut oil has 
useful siccative properties, though in 
this respect it is inferior to linseed oul. 


Conclusions. 


Tt is derived from seeds of a tree called 
Aleurites triloba. 

A sample of seed of South African 
origin showed these results :— 
Ratio kernels to husks............ 35-1: 64-9 
Oil-content of kernels.......4...-. 65-6 % 


The usual figure for ihe percentage 
of kernels varies between 36-43 per 
cent. Very little information is avail- 
able on the distribution and ceeurrence 
of this material in South Africa. 

Safflower Seed (Carthamus_ tincto- 
rius).—This seed is cultivated in India 
and Egypt for its oil, though it yields 
a dye which is used in religious rites 
in the East. It has been tried out in 
Rhodesia, but no information is avail- 
able. 

Niger Seed.—Trials 


at Salisbury, 


| 
t Seiada 


| 
J) Casein. 


yield of 1,400 Ib. 
clean seed per acre. The seed usually 
contains 40-50 per cent. of oil. No 
experimental work on this material has 
been done in the Union. 

The last three oil-bearing materials 


Rhodesia, gave a 


are mentioned more with a view to 
making the lst complete than to 
recommend them to notice. 

There are a number of other oil- 


producing plants in South Africa, but 
they are at present of little commercial 
importance. In most cases too little 
is known of their occurrence, though a 
number of samples have been analysed 
at the Imperial Institute. Of this class 
the Mafeura nut is the most important. 
Large quantities have been exported 
from Portuguese East Africa to Mar- 
seilles for soap-making. The plant 
grows wild in the north-eastern Trans- 
vaal, but the quantity available is un- 
known. 
General Conclusions. 

The oil materials worthy of notice 
and likely to be of commercial im- 
portance in South Africa are peanut or 
ground-nut, cotton-seed, maize, soya- 
bean, and possibly castor-bean. 

For the manufacturer of vegetable 
oils there are two possibilities :-— 
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Description of Seed. Where Grown. Yield of Oil. 
Per cent. 
No. 8.—Large clean seeds—almost black.............- Salisbury 47-7 
No. 9— ,, 39 35 black and white, striped... 5 49-6 
No. 10.— ,, op 5 light DrOWMiae en sateseria's 2 a 50-0 
No. 11.—Smaller seeds—clean, mixed colour........... 3 46-8 
No. 12.—Large clean seeds—light grey or almost white. 5 41-6 
No. 13.— ,, - Rs brown, slightly pink....... * 50-0 
No. 14.— ,, re a3 chocolate brown........... es 39-6 
No. 15.—Medium-sized clean seeds—dark brown........ 2 46-6 
ING AGES ccccbdsrars oe ta coed + cca eke sbatroshsy tel mca aers Matabeleland 51:5 
BSCR IL / 5 Gee A Oey avn ares ra vot cits co ab. Ob Ode nico N. Copper Co. Estates, 51-81 
N. Rhodesia 
ANALYSES OF DIFFERENT VARIETIES OF SOYA = = 
BEANS. Per- 
Variety. Where cent- 
Grown. age of 
Per- Oils. 
Variety Where cent- ; 
Grown. Agsiot 28. Imported Manchu- | Umtwalumi 22-19 
: rian (49 it.) 
a 29. Imported Manchu- | Zululand (500ft) | 21-36 
rian 
1. Mammoth. ...... Nottingham, 18-57 30. Imported Manchu- | Batstones 20-59 
Natal rian (3,600 ft.) 
2. Mammoth. ...... Umzinto, Natal | 17-83 
3. Not recorded...... Barberton, 17°43 
Transvaal : 4 
4, Chinese White. Cedara, Natal | 16-88 The oil yield varies with the variety 
5. Mammoth Tear OOne Sate Be Accrot 16°62 of the seed and the conditions of 
Dir Sue aeeste- Coe ee ae growth. A tropical climate and heavy 
stated) rainfall seem to give a decided increase 
7. Southern.......... Cedara........ 13-90 in oil yield. 

8. Not recorded...... Skinner's Court | 16-19 No complete analyses of the oil from 
Es Se acai sistas so syouner 3 Court | 14-74 South African grown beans are avail- 
peblack SOY. .(.c.t- == Skinner’s Court | 17-10 bl 
11. Early Okuti Manu | Skinner’s Court | 15-27 @D#€, but the percentage of fatty acids 

Soy ik in some samples are shown below. The 
12. Southern.......--. Sinners Court | 16-25 same figure for a Manchurian and a 
13. Southern.......-.. Tansvaal...... 17-82 1 by) 2 oe : 
14. Manchurian........ Unknown...... 16-73 Gold Coast oil is given for compari- 
15. Manchurian........ | Unknown...... 14670 oo 
16. Manchurian........ | Unknown...... 17-17 
17. Manchurian........ | Unknown...... 14-86 
18h Salcuravecetl te ree || UENO WNeetea tr 17-89 Percentage 
19. Southern. ....... Unknown...... 19-99 Where Grown. Variety. of Free 
20. Southern.......-.. Unknown...... 19-37 Fatty Acid. 
21. Southern.......... Tzaneen....... 17-59 
22. Southern.......-.- Skinner’s Court | 19-25 
23. Southern.........- High Veld | — 

(exact locality Nottingham....... | Mammoth.... 1-62 
not stated) Wmzintos...s.i 2 Mammoth.... 1:25 

D4 SaRULAs oc cree. seucle ai Kroonstad..... 14:98  Barberton......... | Unknown..... 2°57 
25. Large White | Swellendam.... | 18-78 Cedara........... Mammoth.... 2-63 

(Chinese White) Cod areas cen-tewpsrerere Mammoth. 2°75 
26. Small Black....... Swellendam.... | 17-48 Manchuria........ Sakura...... 3-00 
27. Imported Manchu- | Winterton 20-65 Gold Coast........ | Sakura...... 3°50 

rian (3,354 ft.) 
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ANALYSES OF Souta AFRICAN FrEptne CAKES. 


Ground-nut Cotton- Tansead Seine Palm- 
Soya-bean Cake seed Cake aie kernel 
Cake. (Nutted). Meal. ae Cake. 
Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 
Proteins recesses. a: 44-23 43°50 31-50 25-37 | 35-64 12-84 
De eee Seah Aegean 6-18 8-50 38-86 | 8-74 | 11-71 6-12 
Crude fibre....... 5-82 4-50 3988 e291)  tle35 4-98 
Waterseaacwmeccs s 13-69 12-00 | 6-88 = | — = 
Carbohydrates..... 23-98 23-63 | 14-40 erie | 12-32 37-30 
EV Spreoogne nee 6-10 5-50 | 4-48 a ¥ | Ee 
| | | 
Imports or Oms. 
1926. 1924, 1922. 
Quantity. | Value. Quantity. Value. Quantity. | Value. 
= | | Pe Sik ee as ars 
Imporis. Gallons. ig Gallons. £ Gallons. £ 
| 
Food oils— 
Salad oil— 
Cotton seed Masa: Sled. otic 6,670 L213 1,063 7,036 2,091 
Olive and Lucca.......... 27,798 11,536 | ¥ 8,570 15,239 | 8,131 
PAU OPM OR: ayers niches scskele a Stars 304,939 71,835 | 370,512 81,386 202,011 46,515 
Non-food oils— | 
OaStGOR=Olle isters eos. suerte st < Sus aienne 44,270 15,825 36,951 62,329 18,561 
Coconut Oil. 4. cieweee sender 23,454 3,996 8,312 A 264,083 43,638 
(Goro ero aga a Gen 4 oto Oc 175 55 878 52 18,685 3,046 
Essential and perfumed...... 35,849 _ | — 23,375 _ 19,454 
TAWReCU SOUS: ae eis Wye = een 450,164 77,197 380,345 74,181 308,803 58,177 
Palm and palm kernel. : 491 89 440 70 25,851 | 4,207 
Other vegetable oils, N.O.D. 69,533 9,940 44,241 6,288 36,071 6,014 
' ‘ 


Imports oF Or Sreps, Nuts, Ere. 


| Quantity. Value. 
Tb. S 
NOD Gs races store park anode ei eles, oieiesdjeus tererataisiny oe 9,219,172 99,350 
UE BAN ie ers teparace ots tenet ack ve sacecaxo) svaiecanstseereye easels conn = 5,336,134 39,298 
SS eat Gants sa) shace AoMe URN Orie Cas SNES ona fs pa veto) «ol 4,279,546 37,434 
Teachers, cfs cacat qari wa raleriel arate Peeneee aa 5 cokensea 6 aes 3,340,314 28,491 


An INDUSTRY IN VEGETABLE OILS. (ig 9 
Imports oF MARGARINE. 
1926. 1924. 1922. 

X ws E = pan oes = : 

Quantity. Value. Quantity. | Value. Quantity. | Value. 

Imports, Ib. £ Ib. £ Ib. £ 
Untied Kingdoms. 2224 wsrace «a 201,996 6,656 444,451 16,185 298,746 10,624 
VOM ANG eas aleeiseista sia ese ee 93,040 2,880 218,446 6,747 83,234 2,615 
ON OT wer yeti = sseterere ele eet eres ee 5,849 229 — _ 1,120 50 

Un'ted States of America...... 81 3 115 | 9 — at 
Other 'Countriess46.4....5. 546... 00% 4,796 421 — | — 84 2 
POWAMH Scat. tserten eet 305,762 10,189 663,012 22,941 383,184 13,291 
Le aoe ss eee eA Ss Sa 
Imports AND Exports oF Soap. 
1926. 1924, 1922 
Quantity. Value. Quantity. | Value. Quantity. Value. 
t 
ae — ee -- | -—— —. 
Imports. tb. £ Ib. £ Ib. £ 
Common: Dr0 Wallace ccdisny tate a oneunees 1,505,309 24,793 | 1,701,788 25,991 | 1,148,557 19,446 
MOU Gta es csaicla sate stares a)e oleae’ s 776,759 58,197 508,313 53,007 301,557 36,826 
Extract and powders.......... 227,407 5,658 172,175 | 4,004 169,504 4,138 
Exports (South African produce) 

COMINOM, cctiays ox eucerds 2 Pareles 52,959 1,468 162,565 4,162 158,964 4,713 
MOU Gte accor ere ds 2s steer sees oe 12,552 563 8,498 625 14,196 1,100 
ImMpoRTS OF GLYCERINE. 

1926. 1924. 1922. 
Quantity. Value. Quantity. Value. Quantity. Value. 
Imports. Ib. £ tb. £ tb. £ 
Distilled glycerine. .........2:% 44,255 1,841 4,887 298 841 100 
Glycerine for manufacturing 
purposes— 
CradGseewvars sta curetae pane eitie ce 6,332,957 189,690 | 4,894,507 109,634 | 2,330,193 78,285 
Othetisss ost secteenies see os 425,115 12,613 | 6,402,150 186,903 | 1,908,840 64,576 


Soar AND CANDLE FaAcToRIES. 


Quantity and Value of Materials Used, 1922-23. 


Quantity. Value. 
Ib. £ 
Utibkonwae cere mco ae. 11,191,068 207,983 
Oilsias he e8 ese osiecs 9,718,460 166,280 
HIRES irc ctessceatco-* Sheen 4,716,568 79,905 
IDWEEdo Sonu De odoone 38,117 2,937 
Perfumery.........-. — 12,108 
Chemicals... << c+. — 56,494 
Stearinesy..stie <i crete 1,580,333 41,419 
Pama tim Wa Ssitecasse « 18,515,979 247,392 
Candle-wick......... 92,897 14,695 
Other materials..... — 35,822 
Packing Materials... — 147,601 
Total value (cost) of — 1,037,248 
materials used 
Value of South African — 279,465 
materials used 
Value of imported — 757,783 
materials used 
VOSIMvsteiete ore tans ors Soe 2,543,398 24,617 
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CHAPTER XIV. 


TEX DILE IT NDUSTR PES. 


OUTH AFRICAN wool is too 
well-known to require any long 
historical or descriptive intro- 
duction. ‘T'he annual wool clip is in 
the neighbourhood of 125,000,000 Ib. 
Cotton-growing has also expanded 
rapidly during recent years. Early 
attempts to cultivate cotton failed, and 


the present successful development 
dates back only as far as 1910, when 
the British Government and _ the 


cotton manufacturers of England held 
out inducements to cotton growers 
throughout the Empire. Cotton from 
the agricultural point of view is 
treated fully in the booklet, ‘‘ Farm- 
ing Opportunities in South Africa.’’ 

The textile industry in South Africa 
is capable of being developed to a 
great extent, and will in time prove of 
importance to the country. 

The abnormal conditions brought 
about by the war, the enormous in- 
crease in cost of freight, and the 
higher rate of wages caused by labour 
trouble overseas, have given South 
Africa a unique opportunity of 
establishing a woollen industry on a 
sound basis. 

A factory known as the Woollen 
Mills, Ltd., was opened some years 
ago, with branches and woolwasheries 
at Woodstock, Capetown, and _ at 
Wolseley, C.P. This is the pioneer 
textile factory of the Union. ‘‘ Waver- 
ley ’’ blankets, travelling rugs, tweeds, 
and blankets for the native trade are 
manufactured. 

Almost the whole of the Union wool 
clip has hitherto been shipped over- 
seas, there to be manufactured into 
goods which are bought back by South 
Africa. The production in South 
Africa is steadily increasing. For 
instance, the clip of 1921 exceeded 
that of 1920 by 9.3 per cent. This is 


accounted for by the increase in the 
number of sheep, and also by improve- 
ment in the class of sheep, due to the 
efforts of the Sheep Division of the 
Department of Agriculture in assisting 
farmers to classify and grade their 
flocks. 

The appended tables give data on the 
total production, exports, and imports 
of South Africa for the years 1923 and 
1924. Statistics relative to the wool 
washeries in operation in the Union are 
also given. 

There are, it is plain, very good 
possibilities of development in the 
manufacture of woollen goods. 


Cotton. 


Cotton-growing has now get beyond 
the experimental stage in many dis- 
tricts of the Union, and promises to 
become one of the staple crops in 
certain areas. This is important, as in 
South Africa there is a large demand 
for cheap cotton goods. With the 
native population of between five and 
six millions, this class of goods finds 
a ready market. 

The areas at present under cultiva- 
tion are situated in the districts of the 
northern and eastern Transvaal, Swazi- 
land, Zululand, and Natal; the 
most important among these being the 
Candover Cotton Estates, Natal, and 
the Rustenburg District of the Trans- 
vaal. Producers are represented by: 

The Rustenburg Farmers’ Co-opera- 

tive Society, Rustenburg; 

The S.A. Co-operative Cotton 

Growers, Ltd., Box 1423, Durban. 


An attempt is being made by the 
Division of Tobacco and Cotton of the 
Department of Agriculture to en- 
courage farmers in the eastern Cape 
Province and the Transkei to start 
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cotton-growing in those districts, where 
up to the present operations have been 
merely on an experimental scale. 

It will be seen from the appended 
statistics of imports and exports that 
cotton manufactures to the value, 
roughly, of from five to seven million 
pounds are imported yearly into the 
Union. 

In view of the fact that the climate 
in many parts of the Union is suitable 
to the cultivation of cotton and that a 
great increase in the annual produc- 
tion of cotton within the next few years 
is certain, there is every reason why a 
large proportion of the goods now im- 
ported into South Africa should be 
manufactured here. 


PropuctTIon oF Woo.. 


INDUSTRIAL DEVELOPMENT In SouTH AFRICA. 


It must be kept in mind, however, 
that all machinery and dyes used in 
this industry would have to be im- 
ported. Further, a considerable staff 
of skilled and experienced operators 
would be required to serve as a nucleus 
to locally recruited white, coloured, 
and native labour. 

Plants for the manufacture of cotton 
goods could be set up in the same 
centres as the ginneries. There is no 


lack of market, especially for the 
cheaper class of goods for the native 
trade. 


At the same time, the facts that 
there are such large imports and that 
raw cotton is available in plenty, point 
to success in this branch of industry. 


| Orange Native . 
Year. Pela Cape. Natal. Transvaal. | Free State. | Reserves, eto. Total. 

| ela beac arelf e | she 

| eee eS b. tb. bb. ib. 
1921-22.... | 64,080,370 5,504,460 | 15,113,570 | 47,600,360 7,754,189 140.052,949 
1922-23.... | 62,820,935 5,459,462 15,245,466 | 44,095,297 9,596,425 137,217,585 
1923-24.... | 67,095,122 6,023,830 15,888,992 | 47,796,015 11,061,534 147,865,493 

| | 


Imports or WooLLteEN Manvuractures. 


Cloth and Piece Goods... 
Blankets and Rugs...... 
Shawls and Shawling.... 
Hosiery (underclothing).. 
AN other N.OUD es... oc 


1923. 1924. 

£ £ 
774,447 813,510 
344,239 445,496 
57,836 78,649 
200,379 200,266 
221,202 258,675 


Exports or Woon AND WooLten Manuractures (Sourn Arricay). 


1923. 1924. 
Quantity. Value. Quantity. Value. 
Ib. £ Ib. £ 
Sheep’s Wool— 
Scoureds sc sysisyacadiwatesa s 8,665,616 1,213,553 8,553,777 1,534,761 
In the grease............ 155,735,351 11,160,188 166,041,376 14,229,192 
Washed trams. cchtndaee one 86,611 14,445 — — 
Piece goodsrsdacai wikia ds «is: — 3.241 — 6,414 
Blankets and rugs.......... — 4,469 — 483 
All others N-O.D)...02:.: «52% = 214 | — 179 


TEXTILE INDUSTRIES. 


Sratistics oF Woot WASHERIES. 


| Value of 
ss 
Rectaniee Mateos Se 
| “| Used. Pa 
| 
| _ 
| | 
| £ £ 
1921-22..... | 14 37,502 156,90 
1922-23..... | 12 | 24,812 115,224 
Mareriats Usep, 1922-23. 
Quantity. | Value. 
Soap— Ib. | £ 
South African......... | 249,993 6,605 
rmpoutedn= seeeenrereer | 629,401 | 9,163 
OMbra2 WEN tere ee or eoe — 3,831 
Other scouring materials. | — 1,346 
Packing materials....... — | 3,867 
Cotton MANUFACTURES, 
Imports. 
——— — == 7 
1924. 1923. 
| Value. Value. 
| £ £ 
Piece*c00d8aea25< sete | 3,979,606 | 4,140,754 
Blankets and rugs....... | 810,551 744,143 
Shawls and shawling..... | 105,678 76,632 
Hosiery (underclothing). . | 1,058,021 | 1,147,287 
Wasteiciten<ta. Ut sores | 42,242 | 26,877 
Wick pieces osveseocis | 13,382 17,478 
Other manufactures N.O.D.}; 307,117 816,453 
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Exports. 
1923. 
South African Produce. ahs - 
| Quantity. Value. 
| 
a i m7 | 
£ 
PIECOPEOOOS wre ctatcvsi-iteeave | Nil. Nil 
Blankets and rugs....... | — — 
Hosiery and underclothing | — 18 
DShawistertmenieoas ssi Nil. Nil 
All other manufactures... | Nil. 30 
1924. 
South African: Produce: |=————____— 
Quantity. | Value. 
| 
£ 
Piece: 200085 werereporey ag = =a Nil. Nil. 
Blankets and rugs....... —_— 15 
Hosiery and underclothing — — 
Shawisss. eerearacaee letra = 
All other manufactures. . = “= 


Exports oF Raw CorrTon. 


1924: 
1923: 


3,299,388 Ib. ; 
2,585,622 Ib. ; 


EstrmMaTED PRODUCTION, 


7,346,710 tb. 
10,003,285 tb. 


1923 : 
1924: 


Value £170,781. 
Value £123,696. 


LEADER AND) 


HE boot and shoe and tanning 
industries have developed con- 
siderably in South Africa 

during and since the war, as has also 
the manufacture of bags and trunks. 
There is still considerable room for 
expansion in all these industries, par- 
ticularly in the manufacture of hght 
leathers, which has not kept pace with 
the demand caused by the expansion of 
the footwear industry. 

The total annual value of imports of 
leather and leather goods is about 
£1,494,000; of this £1,002,000 is in 
boots and shoes, £300,000 in light 
leathers, and £37,000 in light leather 
goods, such as gloves and mittens. 

South Africa is a very large producer 
and exporter of hides and skins of good 
quality, and exported over £3,000,000 
worth in 1924. It is only in recent 
years, however, that these materials 
have been utilized locally for the pro- 
duction of manufactured leather goods. 
A good class of shoe is being made and 
sold successfully. 

A great deal of development has 
taken place in the production of light 
chrome kips, goatskins in morocco and 
glacé, but there are great possibilities 
of expansion in these lines and also in 
higher grade calf and kid leathers. 

The statistics given indicate the ex- 
pansion which has taken place and the 
possibilities of further expansion in ali 
branches of the leather goods indus- 
tries. 


Materials —The materials required 
are— 


(1) Hides and skins. 
(2) Chemicals. 


CHAPTER XV. 


LEA LAER WARE 


INDUSTRIES. 


Hides and Skins. 


Hides and skins for making leather 
of all kinds are obtainable in South 
Africa. Hides are prepared and placed 
on the markets in the following 
classes : — 

(a) Market or Blood Hides.—These 
are freshly slaughtered hides, 
drained, and offered for sale, 
and naturally cannot be kept 
long in this condition. 

(b) Wet Salt Hides.—These are 
cured for storage by plunging 
into a brine bath, or heavily 
salting in a pile. 

(c) Dry Salt Hides.—These are pre- 
served as in (6), and then dried 
out. 

(d) Sun-dried or Flint Hides.— 
These are cured by being dried 
in air, without any preservative. 

(e) Arsenicated Hides.—Cured by 
plastering the flesh side with 
alkali earths and drying out. 


Chemicals and Tanning Materials. 


Most of the chemicals required are 
available in South Africa, though some 
are entirely imported products. 
Vegetable tan is available in the form 
of wattle bark or wattle extract. This 
product is well known in commerce, 
and need not be discussed here. The 
average market price of tan bark can 
be taken as about £8 per ton of 
2,000 Ib. and that of the extract about 
£18 per ton f.o.r. Durban or Pieter- 
maritzburg. The percentage of tannin 
in the bark is about 13. 
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Mineral tans are all imported into 
South Africa. Recently a lot of 
attention has been devoted to the 
chromium ores, which occur in the 
eastern Transvaal and Rhodesia. It 
would, of course, be uneconomical for 
a tannery to make its own chromium 
tans, but developments may take place, 
at any time, which will make these 
materials available on the South 
African market and do away with the 
necessity to import. 

Lime, salt, caustic soda and soda ash, 
and hydrochloric acid, are obtainable 
from South African sources, but dyes 
and tanning materials other than those 
derived from wattle it would be 
necessary to import. 

At present only the higher grades of 
light leathers, i.e. glacé kids, calf 
leathers, suédes, etc., are imported 
under the Free List for English Manu- 
factures. There is a large scope in 
these lighter leathers for development 
and progress. 

The manufacture of gloves and other 
light leather goods is a branch which 
should be represented as quite open to 
enterprise. As shown in the statistics, 
about £22,000 worth of gloves. and 
mittens are imported annually. 


Suitability of South African Hides. 


With regard to the suitability of 
South African hides and skins for the 
various classes of leather, the following 
facts are interesting. 

Sole leather is required to be heavy, 
plump, and well grown. South Afri- 
can hides, being by their nature thick 
and plump (i.e. of greater density), 
are much more suitable for sole leather 
than the thin, spready Australian 
hide. 

For harness and upper leather, on 
the other hand, Australian hides are 
more suitable than South African. 

As regards skins, nothing in the 
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world, except perhaps the Scotch skin, 
can beat the pure Cape skin for texture 
and strength, and it is eminently suit- 
able for making gloves and other light 
leather articles. 

As a rule South African hides and 
skins are, as regards their natural 
qualities, quite as good as those from 
any other part of the world, but 
greater care needs to be devoted to the 
flaying and branding than is generally 
used. 

A summary of important points 
relative to this question is given :— 

(a) There is a great world demand 

for the raw products—that is, 
hides and skins. 

(b) There is a shortage in South 

Africa of manufactured leather. 
(c) This shortage will be beneficial 
to the development of the 
manufactured article, as it will 
cause a demand for South Afri- 
can manufactured leather, and 
will prove that good South 
African leather can be obtained. 
On the other hand, the defects 
before mentioned, i.e. bad flay- 
ing, scratches, and _ brands, 
militate against the South 
African tanner being able to 
make the finer classes of 
leather, but a demand for hides 
and skins free from defects 
would lead to a better practice. 

Keonomically speaking, the possi- 
bilities of development and expansion 
in the manufacture of boots and shoes 
and other leather goods are bright. 

It was impossible to keep up the 
supply of labour during the war, but 
since 1919 many skilled and technical 
men have been brought out to the 
factories and the quality of goods pro- 
duced was raised to a much higher 
plane. There are, however, good 
opportunities for the introduction of 
highly skilled and up-to-date technical 
men. 


Imports oF LEATHER AND LEATHER Goons. 


InpUSTRIAL DEVELOPMENT In SoturH AFRICA. 


1922. 1923. 1924. 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Ib. £ tb. = Tb. Ss 
Enamelled, morocco, and patent 24,247 | 10,314 41,631 15,747 46,319 | 19,438 
in the piece. | 
Pigskin in the piece........... | 4,320 1,365 7,763 2,439 9,808 | 2,236 
Other kinds in the piece....... 787,663 158,684 | 1,309,125 198,192 548,020 86,250 
Hides valvertdestiraciahacns sce: 1,426 | 234 5,898 963 2,848 | 531 
Bags and! trumkseirae genes ss -- | 23,938 | — 25,854 — 28,571 
Pairs. | Pairs, Pairs. | 
Boots and shoes (men).......... 376,433 | 291,238 593,833 378,813 466,964 300,296 
Boots and shoes (women)...... 1,044,521 654,099 | 1,128,191 602,601 | 1,213,886 | 631,109 
Boots and shoes (children)..... 269,437 | 87,864 226,543 64,498 242,309 | 63,580 
ltigstithe ap oe hcoposueoobuans 252,142 39,294 283,963 43,630 | 139,691 | 24,266 
Saddlery and harness.......... = | 22,877 | 45,093 | _— | 52,006 
Manufactures N.O.D........... — | 64,888 | — 72,141 | a: | 71,262 
Gloves and mittens............ — | 28 oho = 17,756 — 21,807 


These exports were chiefly to South African territories, but small quantities were 


United Kingdom. 


(South African Produce.) 


Quantity. Value. Quantity. | Value. 
|. | 2 : 


Exports or Lratapr AND Lrarupr Goons. 


shipped to the 


Quantity. | Value. 


Pairs. a5 | . Pairs. £ Pairs. | £ 
Boots and shoesian. ass e aaie ans 3,028 | 2,241 1,373. | 1,221 1,693 | 1,048 
Saddlery and harness.......... — 612 — | 365 | — } 418 
Tb. tb. Ib. 
Unmanufactured leather........ 18,391 | 2,082 | 5,688 646 | 27,668 | 2,718 
Manufactures N.O.D........... — | 1,310 — 1,293 — | 365 
| | 
Imports AND Exports or HipEs AND SKINS.. 
1922. 192¢ 1924. 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 
Imports— Tb. £ Ib. £ Tb. £ 
Hides (ox and cow)........... 120,427 5,037 271,342 8,121 296,042 7,508 
Skins (sheep and goat)......... 32,018 1,123 29,172 992 66,291 2,460 
SATIMOTH er MAMAS Ss rtstccepeterene tera ai — 492 — 246 — 1,024 
Exports— 
Hides (ox and cow), dry....... 10,013,328 283,269 |11,758,062 369,223 |19,720,185 669,858 
Hides (ox and cow), wet....... 8,021,900 193,122 | 9,010,210 230,086 |11,719,534 302,865 
GoatbAskins i sie wen sine suserelos 6,287,205 216,879 | 6,601,052 266,243 | 7,724,180 329,210 
GAIN SKIDS Sore faieo(hete a eisintloniare 146,746 14,034 115,656 14,507 132,130 17,456 
Sheep skins (Cape)............ 9,034,270 359,145 | 7,422,548 416,838 | 9,224,861 558,797 
Sheep skins (Merino)........... 29,954,930 878,683 |24,673,792 | 1,176,124 |20,302,570 | 1,298,382 
iWaldWanrriall seeg ipsa ceateeiesars — 7,669 _ 10,095 — 17,780 
INU ON Ke) SAGA Atmamedenue tao — 374 — 2,730 | — 2,611 
| | 
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Boot AND SHOE Facrorius AND ReEparrine EsTABLISHMENTS. 
Quantity and value of materials used. 
(1922-23.) 
Quantity. Value. 
£ 
Iv Sele (Soho TNAU ERG eng oon nanenon: yotntnn lumeonD es bau Bmeoee Tb. | 4,759,401 371,073 
LL CeHAn tye (Gham say ARC) oe Gomeeno emo uocoeL GU roc dues ne pase asco cineees a | 93,974 10,032 
Weare (Soule Mage hyanet du ocArnsane pans Coss ew or coe Gone ce sq. feet 2,518,051 116,512 
Heathens (lin porte di) ey. tar teeste ce serioiey tate eycr ey crsieee ern) a hep eseey see eg ciel e a 1,996,178 | 149,461 
Uppers and cut soles purchased— 
Ot bh ANE Oa Ris asses ois ja-avclapsueo erecont rien 2 Deegere scenes 8 Sake eee sane Mec a deca — 5,110 
Thiayooyanclar oon kenMmont ood CaM oEmEeO eae an TROL TOs ase owas sa = 5,254 
(BR read MSG ereyeriveccstoar) Os. aietenace loner oh sacha, ameter srecatestel Hees teem ae asst nae eat OS 95,103 
Staviswenidl jOLiskiy.veragshetoeineede test's erevegencias esos SaRenoeen sh) 2s RR vane ere — 6,620 
@CWeteem a Perel Sis x baer Ntearteerc bau ome asso. eae oposate oreieustoray suansreweletane seston uceeleser soars! sis — 13,517 
UP Ne aeles Tek yKlab leg clor qe neoe pam ae necro Coreen Pode Or Naar on arm do = 28,948 
"Potal walue of all materiale’ Used. sa-nco deus ee a cos exes om aventeres seca be | — 801,630 
Valuerof South Africam materials sed.) saa-10-|..- hi eescle scree _ 507,508 
Valuevoi vegetable-tanned! leathers arc. cierct-retecieies « «ep ences waleeefeyessl siarses == | — 432.310 
Waltiesof chrome-tanned - leather. secre vayeestet ie trata si) cs ketene pare en otek | - 215,618 
| 
TANNERIES. 
(1922-23.) 
(i) Materials used. 
Quantity. Value. 
ss 
PEAS tie Prag Eye mab sary rhe eat ad een Mack ar ne OMe r apn oe tons (2,000 tb.) 5,851 344,060 
Skins— 
SiGe) aoaegrerotar Me BEb Oo POcononec Comey hovOn bo crc ocoe cco non Nie 66,704 6,046 
RO ate greats Ree ar Nes easel cava ened eaiaps  iatetet aay ths coz sversiczevans cbevenenmt cata led ats 68,597 12,410 
VERSE, Ae at ta. ce wR eee INGE oe wilerattee 9, ere omunaertne Reape: & be 11,704 1,419 
Wrattlesbarik’..iécctectsctaa adhe. niet are il clatmetn cals sta. s aicserete ceebars coer a rareeetennee tons 4,390 28,515 
Wattlesbark? Gxtractem: cf kcos sci cos cot mets nike o eist et tics aia blentletanase teh ttenstelatetenetarare _ 4,968 
Other vegetable-tanning materials... ... 2... ccc c eee ese e eee eee eeee | = 33,802 
Mineral-tanning materials... .. ese cee scene ss siecle sass ale sin siisieaiscvees | - 16,691 
Lime and other materials used in process of liming.................+++ 5,805 
Oil, fat, tallow, and other stuffing materials..............0:seeeeeeeeees | - 13,231 
Dyeing materials... 2... cece cece cece eee eect esas seers reser eececees | — 6,857 
Other materials (including packing materials)............++++-++eeeeee — 9,334 
Total value: (cost) of materials) Used scree sc /clvalastersre all see tare el eleiely: «let gienete outs — 483,138 
ValuecofiSouth) Atrican, materials) Sed cyeuvseichels esheets (sta ais eter eerste ener) teres | — 411,529 
Value of imported ‘materials used: .. 2.2.12 cece cess e ee ects crete sense — 71,609 
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(ii) Articles Manufactured or Produced.—1922-23. 


Quantity. Value. 
| 
| Leather, sole— | & 
a Weretable-tanneds ra ecersc aianie cetias secre acne te eit eee Ib. 4,873,152 | 370,401 
a) Chrome tanned ners cates. cvs acheter hts av mandate wa eon Nomteaa neon oh 553,280 | 66,271 
by Leather, upper— | 
Wepetablestanned tere. aia snciatratoantat tierce ae te 5 717,965 | 85,688 
Gizemerannedi ec. fh. 05 Ata rece ents Gerda a Lae ake 675,433 | 108,439 
i} Leather harness (including straps, bridle, rein, saddle, skirt, and other ,, 556,047 | 62,243, 
; | al used in the manufacture of harness, saddlery, suitcases, bags, | | 
ai etc. 
| Heather: qothenmarmrccgyercanl her 2 see rot iin eis sates Satis Gees A ee A 98,569 | 7,716 
mi SEIN gts aie ttt eee: a, ae Bh eee TO CO ree No. | 83,527 | 30,025. 
| WOO lene ipl ireyese tte iscare so teasieccheot th meric fon cot ease Enemies ee = 992 
| Other articles manufactured or work done........--eecceeneceeceveees | — 6,606 
| : Total value of articles manufactured or produced...........+++++0++++- _ 738,381 
Total value of vegetable-tanned leather PLOAUGEC erat stat ce ctanetchetonsestctotornera iat | — 525,306 
if Total value of chrome-tanned leather produced.............0++e+0ee0e- — 175,452 
i | 2 ee a 
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CHAPTER XVI, 


THE CERAMIC, GLASS AND CEMENT 
PN S Dies 


A ee Union’s ceramic industry has 
expanded quite rapidly of 
recent years, and this applies 
also to the cement industry. The 
attempt to build up a glass industry 
has also at last met with success. 
Complete statistics of imports, ex- 
ports, and production are appended to 
this article. They illustrate the ex- 
pansion that has taken place in the 
manufacture of ceramic wares and 
cement. At the same time they show 
by the large volume of imports that 
there is still a wide field for develop- 
ment in the ceramic industry. The 
cement industry is likely soon to be in 
a position to supply all South African 
needs, and possibly an export trade 
will be built up. The glass industry, 
as indicated, presents an open field. 


The Ceramic Industry. 


Excluding porous unglazed ware 
made by the natives, one would 
naturally expect building bricks to be 
the first ceramic product in South 
Africa. 

At present excellent bricks are made 
in Maritzburg and Durban, Pretoria 
and other Transvaal centres, at Heidel- 
berg, Kimberley, and Bloemfontein, 
and other Orange Free State and Cape 
Province centres. In some cases éon- 
tinuous kilns and up-to-date machinery 
are in operation. 

The manufacture of roofing tiles has 
made great strides in the last few 
years owing to the abnormal price of 
imported corrugated iron. Tiles have 
become the chief roofing material in 
most South African inland towns. 


South African tiles are equal in every 
respect to the best grades made in 
Kurope. 

Fireclay and Firebricks are prepared 
in large quantities. The quality is 
excellent, and a good market is found 
for these products on the Rand mines. 
All refractory materials for use in 
ordinary furnace work, such as the 
carbonization of coal, are obtainable in 
South Africa. The centres of this 
branch of the ceramic industry are 
Vereeniging, Olifantsfontein, and 
Boksburg, all within fifty miles of 
Johannesburg by rail. At these three 
centres, stoneware, chemical stone- 
ware, crucibles, refractory wares as 
already mentioned, and silica and mag- 
nesite bricks, all with an established 
reputation, are produced. The Con- 
solidated Rand Brick, Pottery and 
Lime Co. proposes to take up the manu- 
facture of glazed lavatory basins and 
water-closet fittings, and it is probable 
that Olifantsfontein clay, with felspar 
from the Leydsdorp district, will be 
employed in this work. 

There is, however, quite a large 
untouched field in ceramic wares, as 
well as room for expansion in the lines 
already mentioned. This is quite 
evident from the import statistics 
appended. Electrical fittings and 
sanitary wares having an earthenware 
or fireclay base could be made. In 
smaller lines, such as teapots, house- 
hold ware, brown glazed ware, bowls, 
etc., vases and plant pots, there are 
chances for development. Suitable 
clays abound in various parts of South 
Africa. 


* Compiled from reports by Dr. P. A. Wagner, Union Geological Survey, and 
John Adams, A.R.C.S. 


Materials. 


The materials for pottery obtainable 
in the Union are china-clay, ball-clay, 
quartz, fireclay, and various red and 
other common clays and shales. 

China-clay, or kaolin, is found in 
various parts of South Africa, usually 
impregnated with a large percentage 
of iron, though often quite pure. The 
factory at Olifantsfontein used a clay 
from Krugersdorp, and another variety 
from near Capetown which fired quite 
white, and these fulfilled their pur- 
pose very well. The properties of 
kaolin are: slight plasticity, infusible, 
medium contraction in firing, and 
when fired the colour is white to cream. 
Professor Schwarz, of Grahamstown, 
states that he has taken specimens of 
absolutely pure kaolin from the Upper 
Wittebere rocks near Grahamstown. 
A deposit of very clean pure kaolin 
occurs at White River, Transvaal. 
Some of the clay found on the Cape 
Flats seems to be quite white, but so 
far the material has been very difficult 
to use on account of its excessive 
shrinkage. Kaolin of good quality is 
found near Steinkopf, in Little Nama- 
qualand, but the deposit is at present 
too inaccessible to allow the material 
to be utilized. 

Ball-clay is a vitrifiable clay, colour 
usually grey-blue to black, and it con- 
tains a higher percentage of fluxes than 
kaolin. Its properties are: extreme 
plasticity, vitreous, high contraction 
in firing, and when fired the colour is 
yellowish. .No clays have been dis- 
covered in South Africa which closely 
resemble the English ball-clays from 
Devon and Dorset. The blue clay 
found in the Olifantsfontein clay pits 
is the nearest that has been tested yet, 
and on the whole it produces good 
results. The discovery of a supply of 
ball-clay would be of considerable 
value to South African potters. 

Quartz, very white and free from 
iron, is obtained from a huge vein of 
pure quartz in the grounds of the 
Modderfontein Dynamite Factory, and 
similar deposits are frequent in all 
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granite areas. This excellent material 
has been used with success in bodies 
and glazes for tiles and earthenware, 
and also for silica bricks. Accessible 
deposits of quartz occur in many parts 
of the Transvaal. 

Gypsum, for the manufacture of 
plaster of paris, is being mined in the 
valley of the Tugela, Natal, in the 
Boshof District of the Orange Tree 
State, and near Kimberley. It also 
eccurs frequently in pans in Griqua- 
land West and on the coast of Nama- 
qualand. 

Fireclays, especially those of the 
Transvaal, are frequently of excellent 
quality, and have proved in certain 
deposits to be equal to the famous fire- 
clays of Glenboig and Stourbridge. 
Those in the Transvaal are used in the 
manufacture of firebricks and fireclay 
goods of all kinds. The quality of a 
clay cannot be decided by its analysis 
alone. The following figures, however, 
are of interest: 


ANALYSES OF TRANSVAAL FIRECLAYS. 
Boksburg. 


By the 
Kast Rand By Sidney 
Proprietary | Billbrough & Co. 
Mines, Ltd. 


Silica (com- 52-58 48-40 44-70 
bined) 
Alumina... es. 32-70 37:00 41-60 
Ferric oxide... 0:87 1-00 0-40 
TAM Cs sces: cers 0:26 — — 
Magnesia...... 0°53 trace trace 
Alkalies....... 0:26 — — 
SO yeaa kere —- — 
Loss on calcin- 12-80 14-30 14-40 
ation | 
Olifantsfontein. 

By Dr. P. A. Wagner. 
Silica (combined). 43-64 | 45-46 | 45-19 
INGE | So sceeoo 39-16 38-36 38°73 
Ferric oxide....... 1°53 1-87 0:52 
Wain} wasyande = «ayer 0-30 0-00 0-26 
Magnesia.......... 0-34 0:27 0-22 
INE GE Be nadeon aa eo 0-47 0-31 0-94 
Oust cine e seicte 1:00 0-39 0-01 
Loss on calcination | 13-56 13-34 14-07 
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The proportion of silica, alumina, 
and water in the pure clay molecule 
are :— 


Silica............ 46-64 per cent. 
Alumnae yi cs:cs.a 39-45 5 
Warten tans tse» 13-91 


” 


It will be seen that several of the 
Transvaal clays approximate closely to 
the composition given above. 

Regarding the Vereeniging fireclays, 
samples were submitted to the Leeds 
Fireclay Co., England, for investiga- 
tion, in 1913, and the following report 
was returned :— 


“Surface Fireclay.’—Ilt is free 
from soluble salts. It possesses 
moderate plasticity of about the same 
degree as is possessed by an average 
sample of Leeds fireclay. After being 
pugged and allowed to dry, the result- 
ing mass is hard and tough, and of 
good tensile strength. The clay is 
quite free from lime compounds, which 
are often present in buff-burning clays. 
Calcined at Seger Cone 9 (1280° C.), 
the result is a clean buff porous mass, 
which is free from  concretionary 
impurities. The refractoriness corres- 
ponds to Seger Cone 32 (1710° C.), 
which is equal to the best Leeds or 
Stourbridge fireclays. 
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Hilton Road, Natal, and in the neigh- 
bourhood of Gezubuso, on the East 
Griqualand line. 

Excellent Common Red and Yellow 
Clays and shales are widely distributed 
over the country, and in certain dis- 
tricts are utilized in the manufacture 
of bricks, roofing and paving tiles, 
drain-pipes, architectural ornaments, 
etc. Generally speaking, little has 
been done with them up to the present, 
and their properties are not very well 
known. Besides, in the clay-working 
industries they are used at many places 
for making paint and distemper, and 
in various other ways. 

The Uitenhage formation contains 
much clay in the region between Algoa 
Bay and the mountains near Uitenhage. 
The same formation in the country 
between Mossel Bay and Heidelberg 
has a large amount of clay in it. The 
beds vary in quality, and there is 
generally a fair amount of grey, blue, 
or red colouring matter in them. In 
the Somerset West District, fine 
grades of clay have been obtained. 
Bricks have been made extensively 
from the clay worked on the Cape 


Flats, and at Grahamstown, bricks, 

. 9 . 

tiles, and other objects have been 
’ a 

produced. 


Analyses of Clays formerly worked 


In Natal, grey shales somewhat by the Marseilles Tile and Pottery Co 
lacking in plasticity are found at (S.A.). Ltd. :— 
No. 1 No. 2 No. 32)" |) UNO! 4: No. 5, No. 6. 
Natural colomn fancier taketetais red blue white | cream yellow | terra-cotta 
Mined /eolourytar.hera asters red white white cream red red 
MIGIStUTO siete s csreregnret neuecaeee pte 5°47 5:45 1-34 3°15 2-27 6°25 
Loss on heating.....:--.0....- 5°3 | 6°56 3°07 4-42 3:96 4-9) 
Silics S225 -7s | Sere 58-00 66:18 78-64 66-00 67-05 68-38 
Oxide tofalronaecscensh uri ts 8-25 trace trace trace 6-23 13-75 
TW Usha nib rts eee mivat grisea ee ae one cae 19-80 26-32 16-52 23-87 18-00 5-82 
AMCs: hos ke yp cacere aa een te ee 0-22 0-20 0-07 0-32 0-20 0-10 
MHENGNTI Cts :20 dabeco aoe wacento ye |; 0°95 | 0:53 0-11 0-52 OT 0-28 
Undetermined alkalies, ete..... | 2-01 1:76 0-25 1-72 1-53 0-11 


In Natal the best known deposit is 
that in the Maritzburg valley, from 
which excellent bricks and roofing tiles 


(Analyses by E. V. Flack, Government Analyst.) 
are made, and the shales at Umgeni, 
near Durban, are also utilized for the 
same purpose. 
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There are many useful clays between 
Sarnia and Drummond, on the Durban- 
Maritzburg line, and good clays are 
also to be found at Avoca Valley and 
Balgowan, between Maritzburg and 
Ladysmith. 

In the Transvaal, bricks of excellent 
quality are made at Pretoria, Johan- 
nesburg, Turffontein, Olifantsfontein, 
and other localities. The well-known 
bricks from the Kirkness brickyard, 
near Pretoria, are made of a mixture 
of crushed Timeball Hill shale and a 
small portion of dark clayey loam 
occurring in an old channel of the 
Aapies River. Roofing and flooring 
tiles and terra-cotta ware are made at 
Pretoria, Turffontein, Olifantsfontein, 
and Vereniging of loca! clays. It is 
of interest to record that the large 
Italian tiles with which the Union 
Buildings at Pretoria are roofed were 
made at Vereeniging, as were also the 
fine garden vases designed by Mr. 
Herbert Baker and used in the 
grounds. 

Felspar is obtainable in many locali- 
ties in South Africa. Soda felspar is 
very plentiful, more so than potash 
felspar; but there is no apparent 
reason why the former cannot be used 
for most purposes in place of the latter. 
Felspar is found more especially 
in the corundum mines, where it 
forms the matrix of the rock in which 
the corundum crystals occur. It also 
occurs in large quantities near the 
railway at Mica Siding, Transvaal, but 
this deposit is not at present worked. 

Pegmatite occurs frequently in the 
Union, but none has yet been found 
sufficiently pure to use in the manu- 
facture of pottery, most of the samples 
fusing to a black mass. The manager 
of the Olifantsfontein works recently 
tested a sample of pegmatite which 
was good in colour but deficient in 
fluxes. A soft greyish-white rock, 
described as china-stone, occurs in the 
Transvaal at Benoni, near Johannes- 


burg. It has been tested, with fair 
results. 
Glass. 
Sand.—No systematic work has 


hitherto been undertaken on South 
African sands suitable for glass- 
making. Investigations have been 
confined to such occurrences as are 
likely to be drawn upon in the near 
future. Enough, however, is by this 
time known to warrant the assertion 
that there are in the Union vast 
resources of sands suitable for the 
manufacture of all but the very finest 
grades of glassware. Only a few 
localities need be enumerated : — 

Transvaal: Pienaarspoort, Pretoria 
District.—The deposit near Pienaars- 
poort in the Magaliesberg, was the 
source of the sand used by the Hather- 
ley Glass Factory, mentioned later. 

It is situated about 400 yards to the 
north-east of Pienaarspoort Siding, on 
the Pretoria-Delagoa Bay railway, by 
which it is traversed. The deposit 
appears to be of considerable extent, 
and boreholes have proved the sand to 
be 90 feet in thickness. Sections ex- 
posed in the main pit show from 1 ft. 
to 2 ft. of dark-grey sandy loam over- 
lying the bed of glass sand, the 
maximum exposed thickness of which 
is 2 ft. 6 in. In some parts of the pit 
a layer of impure, brownish-grey sand 
intervenes between the sandy loam and 
the glass sand. 

The latter is of pale yellowish white 
colour, except when traversed by plant 
rootlets, around which a concentration 
of reddish-brown ferruginous matter 
has taken place. It appears to be very 
uniform in character, though the com- 
position probably varies somewhat 
from point to point. 

The following analysis may be taken 
to represent the best material :— 


] 
Unwashed | 


Washed 

Sand. Sand. 

SiO peraeumenies sm emaane cen 98-98 99-46 
HA Os eytagecazsiesaays sneseiess a¥o 0°57 — 

Hes OF ames atin me iraaerels -10 0-08 
(ONG Persea oe eee rior eae none | — 
WEAR Sad Seca coe ce trace —_ 

Loss on ignition......... 0-31 0-20 
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The results prove the sand to be 
fairly pure, the iron-content being well 
within the limits prescribed for even 
the better grades of white glass. 

Mineralogical Composition.—Under 
the microscope, the sand is seen to be 
composed almost entirely of grains of 
quartz, with very occasional turbid 
grains of felspar. Most of the grains 
are coated wholly or in part with thin 
films of ferruginous, clayey matter, 
which can be partially removed by 
washing the sand with water, and 
completely removed by treating it with 
hot hydrochloric acid. As regards the 
shape of the grains, there appears to 
be a close relationship between the 
degree of rounding and diameter, the 
very fine particles being almost with- 
out exception angular, those of 
medium grain sub-angular, and the 
coarse particles fairly well rounded. 

A test of a representative sample of 
the sand with a solution of methylene 
iodide (sp. gr. 8.8) shows that it con- 
tains only 0.068 per cent. of heavy 
minerals, i.e. minerals of sp. gr. 
> 3.3. This is below the average for 
ordinary glass sands. Magnetic par- 
ticles constitute 28 per cent. of the 
concentrate. The remainder was found 
to be made up of a very interesting 
assemblage of minerals, including 
zircon, rutile, ilmenite, anatase, cya- 
nite, and limonite. The ilmenite 
shows alteration to leucoxene. Zircon 
occurs in well-formed prismatic 
crystals, with pyramidal end termina- 
tions; also in rounded grains. With 
the exception of rutile, none of the 


other minerals exhibit idiomorphic 
outlines. 
+ 5 mesh, i.e. 
— Bb5Band +12 ,, » — 2°54 and 
=H LOH gf + 20 ,, sae OD Gi ess 
— 20 an 30 ” Yt +635 ” 
— 30 ,, + 50 ,, » — 424. ,, 
= 50) 2) COR es a OEE 
— 60 ,, + 80 ,, a. = 6D 
— 80 ,, +120 = ,, Sy a DT os 
—120 rx ”? 
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Mechanical Composition. — The 
mechanical analysis of this and the 
other samples of sand examined was 
carried out with a set of standard 
laboratory screens supplied by the 
Mining and Metallurgical Institute. 

In these screens the apertures, un- 
fortunately, are in English units—8, 
12, 20, etc., meshes to the inch-——and 
a comparison with the metric scale 
adopted by Boswell cannot, therefore, 
be made, except in the case of the 12, 
50, and 120 screens, which, as the 
following table shows, have apertures 
of approximately 1, .25, and .1 mill- 
metres. There is no screen in the set 
with an apperture corresponding eyen 
approximately with .6 mm. 


TABLE GIVING APERTURES oF IMM. STANDARD 
Scrrmns UsEp. 


Mesh or | Diameter of Wire. | Aperture. 
Aper- 
tures 5 lara 
per In. Mm. | In. Mm. 
Lin. In. | | 
| | 
5 0-1 2-540 | 0-1 | 2-540 
12 0-0417 | 1-059 | 0-0416 | 1-056 
16 0-0313 | 0-795 | 0-0312 | 0-792 
20 0-025 | 0-635 | 0-025 | 0-635 
30 0-0167 0-424 | 0-016 | 0-421 
50 0-01 | 0-254 | 0:01 0+ 254 
60 0-0083 | 0-211 | 0-0083 | 0-211 
80 0-0063 | 0-160 | 0-0062 | 0-157 
120 0-0041 | 0-0104 | 0-0042 | 0-107 
200 0:0025 0-063 | 0-0025 | 0-063 


The mechanical composition of the 
Pienaarspoort sand was found to be as 
follows :— 


+ 2°54 mm. aperature = 0-01 per cent. 
+ 1-056 ,, =) 0802 “fy 
a 635 ” ? 60 ” 
ae +424 ” ” = 83/7, ” 
+ 9264: ” ” = 41-71 ” 
ae 211 ” ” = 10-29 ”? 
DT) 3, » = 9:00 ,, 
ae 107 ”? ” == 6201 2”? 
LOT a es, ne = 12-00 ri 


Sand grade (i.e. particles falling within the limits 1-056 mm. and -107 mm.) = 87-97 per cent. 
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The results of the analysis show that 
the sand is rather poorly graded, being 
much inferior in this respect to most 
European and American glass sands, 
and also inferior to the Zandfontein 
sand, to be presently referred to. ‘The 
most striking feature in comparison 
with the Zandfontein sand is the large 
proportion of superfine sand which it 
contains. 

The Pienaarspoort sand could be 
greatly improved by coarse screening 
through a 20-mesh screen to remove 
particles < .635 mm. diameter, 
followed by fine-screening through a 
60-mesh screen to remove particles 
< .211 mm. diameter. The screened 
and washed product would be well 
suited, by virtue of its chemical and 
mineralogical composition, to the 
manufacture of the better grades of 
white glassware. 

The suitability of the sand in its 
natural condition for bottle-making 
has been amply demonstrated. 

The deposit is accessible, and con- 
ditions are favourable to cheap work- 
ing. 

The Sand Deposits of the Moat 
Valley.There are very extensive 
deposits of sand suitable for glass- 
making in the Moat Valley, the wide, 
flat-bottomed depression between the 
Magaliesberg and Daspoort ranges, 
north of Pretoria. They extend along 
the south side of the valley from the 
neighbourhood of Silverton as far west, 
at least, as the western boundary of 
the farm Zandfontein No. 938, and 
probably mark the position of outliers 
of Karroo sandstone. The most im- 
portant deposits are on the farm Zand- 
fontein, which is traversed from east 
to west by a sand belt some hundreds 
of yards in width, and at least two 
miles long. The sand is dug in shallow 
pits, and is used for building purposes, 
and by the Pretoria Mines, Ltd., for 
making the ‘‘ pig-beds’’ in which their 
iron is cast. There are several groups 
of sand pits. The most easterly of 


these is situated two and a half miles 
of Daspoort 


to the west Cement 
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Factory, and about 500 yards north of 
Daspoort range. Sections exposed in 
this and adjacent pits show a variable 
thickness of overburden in the form of 
dark-grey sandy loam, which merges 
downward into greyish-white sand, 
mottled and streaked with iron oxide, 
or into yellow sand, overlying a per- 


sistent layer of pale greyish-white 
sand. The following sections may be 


taken as fairly representative :— 


(L.) (2.) (3.) 
Dark-grey sandy | 3ft.0in. /2 ft. 6 in. | 3 ft. O in. 
loam 
Greyish-white sand | 1 ft. 0 in. — 1 ft. Oin. 
mottled and | 
streaked with 
iron oxide | 
Yellow sand..... — 3 ft. 6 in _- 
Pale greyish-white | 2 ft. 6 in. | 2 ft. 6 in. | 4 ft. 0 in. 
sand 


(1) Section exposed in most easterly pit. 

(2) Section exposed in pit about 300 yards to the 
west. 

(3) Section exposed in most westerly of eastern 
group of pits. 


The upper limit of the white sand 
was found in several instances to co- 
incide approximately with the surface 
of the underground water-table. Its 
light colour and purity may thus be 
due to the leaching effect of the under- 
ground water percolating slowly to- 
wards the centre of the Moat Valley. 

In the deepest of the pits, the white 
sand is seen to merge downward into a 
friable evyen-grained white sandstone, 
and similar sandstone is said to have 
been struck in some of the other pits. 
The sandstone, as already suggested, is 
probably of Karroo age. Further 
evidence, however, is needed to settle 
the point. 

The white sand appears to vary 
somewhat in quality. The purest 
material is that exposed in the most 
westerly of the eastern group of pits 
(section 3), where the layer is 4 ft. in 
thickness. 


seietien rs agemeen somites eee _ 


PLATINUM IN THE TRANSVAAL, 


BRECCIATED ORE OF MAIN LODE, No. 3 WINZE, WELGEVONDEN NO. 1772. 
Shows crustified combs composed of slender quartz crystals deposited on the wall of the lode and'on 
fragments of felsite. The vein on the right represents a branch fissure in felsite filled with 
quartz of same age as that forming the outermost crust. (Actual size.) 


CRUSHING PLATINUM ORE PRELIMINARY TO PANNING. 


EVOLUTION IN TRANSPORT. 


ON TREK. 
How the pioneers of civilization, the Voortrekkers of old, penetrated from the coastal 
fringe of the colonies into the httle-known, savage-infested regions of the interior. 


MopDERN TRAVEL IN SOUTH AFRICA. 


The ox-w gon and the stage-coach have given way to the tiain-de-luxe, which for 
comfort and convenience is hardly superseded on the railway systems of any other part ol 


‘TIEN Oya JO AOSTA TBIOTOH VY 
“IVVASNVU, ‘COMUNAVIOGNYG ‘AUESAGN] WAGNAUO,) AH, 


ON A CORUNDUM MINE, 


CRUSHING THE ORE. 


INTERIOR OF THE GRINDING MILL. 
Showing the Spitzkasten, Wilfley Tables, and Magnetic Separator (on the left). 


— - as 
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A partial chemical analysis of a 
representative sample of pale, greyish- 
white sand from this pit, carried out 
by Dr. B. de C. Marchand, Chemist, 
Department of Agriculture, showed :— 


Fe IE SIO Ry paireeretane atone 99-37 per cent. 
1H OP ecacmon One 0-31 os 
Mineralogical Composition. — The 


microscopic examination of the sand 
proves it to be composed almost ex- 
clusively of grains of quartz. Many 
of these are completely coated with 
films of ferruginous, clayey matter, 
and few are quite free from iron stains. 
Sub-angular grains make up the bulk 


. 


-+- 5 mesh, i.e. 
—! sbvande eel 2is 5; jee, wand 
= IP Sr ee 0068.5 


a PADS ae 30 ”? 99 sme +635, 

= 8h ae 50 ” Sects 424 ,, 

Ue Dy OS Sete 

— 60 ” +120 ” Cf ae o21N 755 
—120 , 


of the sand, but many of the larger 
grains are exceedingly well rounded. 
It is remarkably free from heavy 
minerals, containing only 0.081 per 
cent. of particles of specific gravity 
> 3.3. 

Magnetic particles make up 45 per 
cent. of the concentrate, and small, 
well-formed zircon crystals about 5 
per cent. of the non-magnetic portion. 
The latter also contains small grains 
and crystals of rutile and irregular 
grains of ilmenite, leucoxene, and 
limonite. 

A grading analysis of the sand gave 
the following result :— 


-+ 2-54 mm. aperture 0-00 per cent. 
04 


+ 1-056 2 ” = 0- ” 
=e +635 ” > = 17:55 2” 
+ -424 ,, 2 = 14-11 re 
etoOe ass ” = 57-50 ” 
st Fie) Le seats » = 10:8 ” 
=e LOTS: ” = 5:2 ” 
=e LOT, 2? ? = 4-50 2? 


Sand grade (i.e. particles falling within the limits of 1-056 mm. and 0-107 mm. diameter) =95-1 


per cent. 


The result shows the sand to be 
much better graded than the Pienaars- 
port sand, 71.61 per cent. falling with- 
in the limits of 0.6835 mm. and 0.254 
mm., and 82.41 per cent. within the 
limits of 0.6835 mm. and 0.211 mm. 
It is in this respect, however, still 
much inferior to the best European and 
American glass sands, and could be 
greatly improved by screening. The 
chemical, mineralogical, and mechani- 
cal composition of the sand prove it to 
be admirably adapted to the manufac- 
ture of white bottles and better-grade 
white glassware. With washing and 
screening it would, in all probability, 
be good enough for plate-glass. 

The sand exposed in other pits, 
though not quite as pure, is probably 
equally well suited to the production 
of ordinary e@lass-ware. 

The available reserves of sand on the 
farm Zandfontein must be enormons, 
and conditions are favourable to cheap 
exploitation. The sand was (in 1919) 
sold for building purposes at from ls. 


6 


6d. to 2s. per wagon load of three tons. 
It could easily be delivered on rail at 
Hercules Station at 2s. 6d. per ton. 

At Silverton, about twenty miles 
from Pretoria, on the Pretoria-Delagoa 
Bay line, sand for building purposea 
has for many years been dug in 
shallow pits. The sand occurs in 
exactly the same position relative to 
the Daspoort range as that at Zandfon- 
tein, in a layer from 2 ft. to 4 ft in 
thickness, beneath a thickness of from 
2 ft. to 2 ft. 6 in. of dark-grey sandy 
loam. 

It is of grey or yellow colour, with 
streaks and patches of brownish-red 
ferruginous matter, and while not near- 
ly so pure or well-graded as the Zand- 
fontein sand, is quite good enough for 
ordinary bottle-glass. 


Kilnerton.—At Kilnerton, about five 
miles to the east of Pretoria, and again 
in the same position relative to the 
faulted continuation of the Daspoort 
range as the Zandfontein sand, there 
is a fairly extensive deposit of pale- 
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greyish sand, streaked with iron oxide. 
The sand layer, which has a minimum 
exposed thickness of about 3 ft., is 
overlaid by 1 ft. to 2 ft. of grey sandy 
loam. It is used for building pur- 
poses. 


Wonderboom Poort.—There are ex- 
tensive deposits of greyish-white sand 
to the north and north-west of Won- 
derboom Poort, near Pretoria, that 
appear to be well suited for glass- 
making. A sample of washed sand 
from this locality was analysed in the 
laboratory of the Geological Survey, 
with the following result :— 


SIO sesso bia wane 99-5 per cent. 
ReO pte 0-09, 
Loss on ignition. 0:05 ,, 


Olifantsfontein.—There is a fairly 
extensive deposit of sand, suitable for 
bottle glass, on the farm Olifantsfon- 
tein, near Olifantsfontein Station, on 
the Pretoria-Johannesburg railway. A 
company, called the Elephant Glass 
Works Co., Ltd., was formed some 
years ago to erect a glass factory at 
this locality, but the project did not 
materialize. 


Vereeniging.—There are great accu- 
mulations of fairly pure sand on the 
Orange Free State side of the Vaal 
River at Vereeniging. The best mate- 
rial, forming a layer 1 ft. 6 in. in 
thickness, analyses :— 


RO ohobec comme 98-10 per cent. 
(EHO ae acon se 0-30 a 


Sand of somewhat inferior quality, 
occurring in a layer with a maximum 
exposed thickness of 4 ft., analysed :— 


Oho aodascagcac 95-5 per cent. 
JEKOAS aean ls 1:55 ,, 


Viljoens Drift.—There are similar 
deposits of sand lower down the Vaal 
River at Viljoens Drift and other 
localities. 


Bronkhorstspruit.—Sand suitable for 
bottle-making occurs in considerable 


quantity in the neighbourhood of 
Bronkhorstspruit, on the Pretoria- 
Delagoa Bay railway. It is rather 
variable in quality, as is clearly indi- 
cated by the following analyses of 
samples taken from four different loca- 
lities : — 


Analyst: A. F. Crosse. 


Tweefontein.—At the Tweefontein 
Colliery, near Witbank, a belt of sand 
80 yards wide has been proved over a 
distance of about a mile. Sections 
exposed in a sand pit adjoining the 
colliery show :— 

Sandy soil with grass roots.. 1 ft. to 1 ft. 3 in. 
Yellow sand mixed with oxide 
OL TALON asses Se Rin eevee 2 ft. 
Fine white sand............. 1 ft. 2 in. 
Clayey sand with oxide of iron 2 ft. 7 in. 


The white sand was examined with a 
view to determining its suitability for 
glass-making. It is of almost pure 
white colour, being superior in this 
respect to any other South African 
sand that has come under observation. 
On strong ignition it reddens slightly. 
Under the microscope the sand, which 
is very fine-grained, is seen to be com- 
posed for the most part of subangular 
grains of quartz, though many of the 
finer particles are quite angular. Most 
of the grains have a thin coating of 
ferruginous clayey matter. 

Heavy mineral of specific gravity 
> 3.38 make up 0.016 per cent. of the 
whole. Among them minute crystals 
of zircon and grains of magnetite are 
fairly common. 

A partial chemical analysis of the 
sand by Dr. J. McCrae showed :— 


EKOrA boston ounce 99-26 per cent. 
He Ours icmttdsiade 037 a, 
EK ae OR 0-28 =, 


CaO and MgO... traces 
Loss on ignition. 0-23 3 


It is thus of great purity. With 
washing, it would probably yield a 
product containing well below 0.1 per 
cent of iron oxide. 
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The mechanical analysis of the sand 


+ 5 mesh, i.e. 
— 5and +12 ,, » — 2°54 and 
ee © er +16 ,, 7: 1 1056) .,, 
UGS Ae iE Y) | ee Ph) eae OC, 
— 20 ” + 30 ” 2 ire 635 ” 
— 3 ae + 50 ,, » —, 424 ,, 
— 50 ” ae 80 ” x 254 ” 
— 80 ,, +120 ra —" “157 3, 
—120 ,, +200 ~=,, pa Se OE «;, 

—200 


” ” 


Sand grade (i.e. particles falling within the limits 


The results prove the sand to be 
much finer grained than even the 
Pienaarspoort sand. The comparative- 
ly high proportion of superfine 
material would militate against its use 
in an unscreened condition. If it were 
coarse-screened through a 30-mesh 
screen to remove particles <0.424 mm. 
diameter, and fine-screened through an 
80-mesh screen to remove particles 
<0.157 mm. diameter, the resulting 
product would be eminently suited to 
the manufacture of the better crades 
of white glassware. It would take 
approximately two tons of unscreened 
sand to produce one ton of screened; 
but as conditions are favourable to 
cheap working, the screened product 
could probably be delivered on rail at 
6d. per ton. 

Natal Occurrences : Sandspruit, near 
Malonjeni Station, Dundee District.— 
The Union Glass, Ltd., employ in their 
new bottle factory near Dundee, river 
sand occurring in the form of low 
terraces and banks in the bed of the 
Sandspruit—a tributary of the Buffalo 
River—about three-quarters of a mile 
south-east of Malonjeni Station, on the 
Vryheid line. The company has 
secured rights over a stretch of about 
two miles of the river bed, which is 
from 100 ft. to 200 ft. in width. The 
available reserve of sand within this 
stretch is practically inexhaustible, as 
it is replenished each rainy season. 


+ 5 mesh, i.e. 
— 6and +12 ,, > — 2°54 and 
= UEP + 16 ” 99 =" L006 7 5, 
= GN + 20 ” oo a A ODay, 
SAD 25 + 50 ” Tye CUBES 
DUN aes +120 ” 1 j= eee Be, 
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Sand grade (i.e. grains between the limits 1-056 mm. and 0-107 mm. diameter) 
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gave the following result : — 


+ 2-54 mm. aperture = 1-00 per cent. 

ae 1-056 ” 2” a -50 ” 

ta lOO. ar, ” = 1-70 » 

+ -635 ”? ”? = 2-30 2” 

aan oe 1, ” = 9-00 » 

+ 254 = ,, 6 = 23-50 S 

=| Ua een ae Ae = 29-50 4 

+ “107 ,; 79 = 13-00 Py 

+ -063 ” ” = 7-00 ” 

— +063 ,, “0 = 12-00 “) 

1-056 mm. and 0-107 mm.) = 79-50 per cent. 
The sand is of brownish-yellow 

colour. It contains pebbles of sand- 


stone, shale, and dolerite, and small 
ecnsecrations of calcareous and ferru- 
ginous matter. Another feature is the 
presence of numerous small fragments 
of coal derived from the colliery 
dumps within the base of the stream. 

A partial chemical analysis of a 
representative sample of the sand, 
from which all coarse matter had been 
removed by putting it through a sieve 
with round holes of 2 mm. diameter, 
gave the following results .— 


SIO go spajerstese rasa oer teys 93-61 per cent. 
Hes ametstes 2 one e 1-42 rs 
INORG Heo oer 2-20 a5 


Mineralogical Composition.—Under 
the miscrope the sand is seen to be 
made up mainly of subangular grains 
of quartz, most of which are coated or 
stained with iron oxide. 

As might be expected of a river 
sand, it is comparatively rich in heavy 
minerels, among which grains of pink 
garnet predominate. 

Actually the heavy crop, composed 
of particles of specific gravity > 3.3 
amounts to 0.23 per cent. Magnetic 
particles make up 17 per cent. of the 
concentrate, and grains of garnet 
about 25 per cent. Other minerals 
identified include zircon, blood-red ru- 
tile, eyanite, saurolite, and ilmenite. 

The mechanical analysis of the sand 
was as follows :— 


” 


+ 2:54 mm. aperture = ‘1 per cent. 
+ 1-056 ,, » = 20  ,; 
ETO Z es, 7) RS FELONS 
sp WBE ” ” = 21-1 ”? 
+ +254 ” ” = 69-4 ” 
SLO ” 2” = 5:0 ” 
— 107 iS = 8 5 


97-1 per cen 
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The analysis proved that, while the 
sand is much coarser than that from 
the neighbourhood of Pretorie, it is, 
from the point of view of the glass 
maker, better graded than either the 
Pienaarspoort or the Zandfontein sand. 

If it were put through a standard 
20-mesh screen, and the portion 
remaining on the screen rejected, 
there would be obtained a product com- 
posed to the extent of 99.2 per cent. of 
particles ranging from 0.635 mm. to 
0.107 mm. diameter, and eminently 
adapted, both as regards chemical and 
mineralogical composition, to the 
manufacture of dark bottle-glass. 

Burning to remove particles of coal 
and organic matter would still further 
improve it. 

Talana Hill, near Dundee.—Yhe 
Union Glass, Ltd., originally employ- 
ed coarse yellow sand found on the 
slopes of Talana Hill, which adjoins 
the factory site. The sand was derived 
from a thick bed of stadstone cropping 
out on the side of the hill. A partial 


+ 5 mesh, i.e. 


— band +12 ,, » — 2°54 and 
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chemical analysis of the sandstone 
showed :— 


PLO) a eiatain en ayeisiotete o}s 95-5 per cent. 
INCOM Ey acmacte 1:2 - 
The sand itself analyses :— 
SO ssoqacctsocu © 95:4 per cent. 
1A Ore aondgonne c 1-2 4 


The sand contains a good deal of fine 
coal and small concretions of iron 
oxide. To eliminate the coal it was 
burned in a small gas-fired furnace. 

Under the microscope it is found to 
be composed principally of subangular 
and angular grains of quartz, almost 
without exception coated with films of 
ferruginous matter 

It contains 0.18 per cent. of particles 
of specific gravity > 3.3. Magnetic 
particles made up 19 per cent. of the 
concentrate. The non-magnetic por- 
tion is fairly rich in crystals and 
grains of rutile. Other minerals pre- 
sent include zircon, garnet, ilmenite, 
and cyanite. 

The mechanical analysis of the sand 
was as follows :— 


+ 2-54 mm. aperture = 2-1 per cent. 
+ 1-056 ,, 2h = 8209 i, 
aa PERS ” = 9-0 » 
aise ODO" ass » = 11-0 ” 
ae Ove = 46-0 ,, 
sige SALOUE es * = 20:0 » 
pare 9 AUIS | Me BED os 


Sand grade (i.e. particles falling within the limits 1-056 mm. and 0-107 mm. diameter) = 86-4 per cent, 


The results prove that the sand 18 
coarser than the Malonjeni sand, and 
not nearly so well graded. Like the 
Malonjeni sand, it could be greatiy 
improved, as regards grade, by putting 
it through a screen with 20 holes to the 
linear inch. 


Cape Province.—Quartz sand, well 
adapted to the manufacture of glass, 
occurs in the suuth-western districts of 
the Cape Province, in the beds of many 
of the rivers rising in the iong 
southern and south-western mountain 
ranges; also on the Cape Flats near 
Capetown. 

Philippi, Cape Flats.—The best de- 
posit of glass sand so far discovered 
on the Cape Flats is at the locality 


named. It is of exceptional purity, 
containing only 0.032 per cent. of 
ferric oxide, and is thus especially 
adapted to the manufacture of white 
glass. It is used on a big scale by the 
Union Glass, Ltd., of Dundee, for their 
white bottles. The sand is rather 
coarse and has to be screened before 
use, but otherwise proved very satis- 
factory. It compares favourably with 
the best white Belgian sand. 


Siliceous Rocks.—Apart from sands, 
there are in the Union large deposits 
of siliceous rocks, suitable for glass- 
making. These include sandstone, 
quartzite and vyeinquartz. Messrs. 
R. Wood & Sons, of Durban, for 
their better class bottles, employed 
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as a source of silica an even-grained, 
friable, greyish-white sandstone, con- 
taining a good deal of kaolinized 
felspar, which cccurs in the Port Shep- 
stone district, on the south coast of 
Natal. The rock appears ‘o be weil 
adapted to the purpose. 


Mine Sand.--The sand of the mine 
dumps on the Witwatersrand is in 
many quarters regarded as a valuable 
source of silica for glass-making. As 
a matter of fact, it is unsuited to this 
purpose, as it contains from 4 to 6 per 
cent. of pyrite. The latter could, of 
course, be eliminated by concentration, 
but this would make the sand far more 
expensive than the natural sand avail- 
able at so many localities. 


Fluzes.—The Union Glassworks at 
Dundee use ‘‘ converted ’’ sodium sul- 
phate, prepared from ‘‘ nitre-cake,’’ a 
by-product of nitric acid manufacture, 
which can be supplied in large 
quantity and at a moderate price 
by the various explosive works 
in the Union. The converted 
sulphate contains from 91 to 95 per 
cent. of Na,SO,, and about 0.2 per 
cent. of ferric oxide. To assist in the 
fluxing of the batch, a proportion of 
the sodium carbonate obtained from 
the South African Alkali, Ltd., is 


employed together with the ‘‘ con- 
verted ’’ sulphate. 
Other Localities in Natal.—-Fure 


white sand is said to be available at 
Sweetwaters, near Maritzburg, and at 
Gezubuso. Sand suitable for bottle 
glass occurs at Jacobs, just outside 


Durban. 


Lime.—Pure limestone suitable for 
glass making is available at Pot- 
gietersrust and other localities in the 
Transvaal, also at Taungs in Bechua- 
naland. 


Fluorspar.—Pure fiuorspar for flux- 
ing purposes is mined in large quanti- 
ties in the Zeerust district of the 
Transvaal. 


Manganese Dioxide.—Manganese 


1o7 


dioxide, sufficiently free from iron to 
be used as a decolourant in glass- 
making, is obtainable at Derdepoort, 
near Hatherley, and from the neigh- 
bourhood of Krugersdorp. 


Refractory Materials—The refrac- 
tory materials employed in the con- 
struction of glass furnaces, which 
include fire-clay blocks, fire-bricks, 
fire-clay, and silica bricks, are all ob- 
tainable locally. 

Fire-clay Blocks.—These are made 
by several firms in the Transvaal. Our 
fire-clays—notably those occurring in 
the neighbourhood of Boksburg—are 
of excellent quality. 

Silica Bricks.—Silica bricks of good 
quality are made at Vereeniging. The 
analysis of a Vereeniging silica brick 
gave the following result :— 


Ober cSaneo arto 5 94-4 per cent. 
IN lO ise ae de aoe 3:2 "5 
OAOT cone cece otra 1-5 54 
Mo OMe esses oer 0-2 a 
INS 40 Mona y on dco 0-6 - 
99-9 35 


Existing and Defunct Establish- 
ments.—A number of attempts have 
been made to manufacture bottles on 
a commercial scale in the Union; thus 
at Hatherley, near Pretoria; Dundee; 
Durban; Denver, near Johannesburg; 
and Glencairn, near Simonstown. 

The Hatherley Glass Factory was 
built in 1896, primarily to supply 
bottles for the Hatherley Distillery. 
It was in successful operation until 
1902, when it was closed down, owing 
partly to the cutting off of supplies 
of coal and raw materials, and partly 
to the shutting down of the Hatherley 
Distillery. 

Since 1924 the Union Glass, Ltd., 
have been making dark and white 
bottles on a big scale at their works 
at Talana, near Dundee, Natal. The 
difficulties inherent in starting an 
industry of this nature are being 
rapidly overcome, and given sympa- 
thetic treatment, the ultimate success 
of the project seems assured. 


138 INDUSTRIAL DEVELOPMENT In SouTH AFRICA, 


Import Data, 


Larthenware and Chinaware. 


1925. 
Chief Sources. = x at! 
Quantity. | Value. Quantity. | Value. 
£ £ 
Cr OU OB ccm sire PaaS enctile United Kingdom........ — 19,230 - 
Building bricks........... | United Kingdom..... No. 26,359 488 49 
Firebricks............:... | United Kingdom, and 262,471 5,188 2,890 
United States of America 
No. 
China and Porcelainware. | United Kingdom and Ger- — 39,539 -_— 
~ many ; 
Earthenware and Stoneware | United Kingdom and — 218,122 — 
France 
Insulators, Porcelain...... United Kingdom and Ger- —= 20,951 — 
many 
Pipes and Piping......... United Kingdom........ — 2,210 5,479 
Sanitaryware............. | United Kingdom........ — 39,972 = 
Tiles: Flooring, paving, | United Kingdom, Belgium, | 2,677,464 26,399 |) 
and wall Germany & Holland No. 8.690 
Miles ty Roofing. 7. ssc... United Kingdom, France, 504,675 3,647 { : 
and Portugal......No. 
Unclassified China and Por- | United Kingdom, France, — — 19,150 
celainware and Japan 
Unclassified earthen and | United Kingdom and Ger- -- — 159,189 
stoneware many | 
SRO WATS caysitee es 3s —_ £373,746 £195,447 
Glass. SP > i 
= i — = 
| Chief Sources. ee = 
1925. 1916. 
slianit 3. sf wind. volentiall ta | = ay ia 5 £ 
Empty bottles and jars..... United Kingdom, Germany, United 170,956 183,778 
States and Japan ‘ \ 
ISCO ABS ac cforsreaesers sate ve. ee United Kingdom and Belgium....... 83,910 37,494 
Window glass.............. United Kingdom and Belgium....... 41,488 42,342 
Wnelassified :. Sis ceeae Gas: United Kingdom, Germany, Belgium, 137,809 75,681 
Holland 
ROME eee Me cat £| 434,163 339,295 
7 Cement. be _— SRAS As 
| Chief Sources. 
| tb. Value. 
; | £ 
Building 5. seus quiere. United Kingdom, Germany, Sweden, 93,519,620 101,090 
and Holland 
MNCs crctsieceeeetevereloreasanctetrte ter Canadas © je.ccomieussitos lente ioe le oie 8,867 255 
HUOOLIN GS sarineraeesrta a ace United Kingdom and United States. . 258,976 2,502 
Unelassified..............05 United Kingdom and United States. . 229,415 2,329 
WoitAircaavaes Sos | = £106,176 
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imports have been maintained indi- 
cates a rising demand. This is a very 


The following statistics of produc- 
tion show that at the same time con- 
siderable expansion has taken place in healthy sign that this industry is a 
the local industry, and the fact that sound investment. 

Brick, Tre, EARTHENWARE, AND PotTEeRY WoRKS. 
1918-19 to 1924-25. 
Quantity and Value of Articles Manufactured or Produced. 


Bricks. 
Date. Building. Fire Other. 
| Quantity. Value. Quantity. Value. Quantity. Value. 
No. £ | No. £ No. | £ 
EONS O er totter 147,017,458 368,599 3,322,899 25,634 851,129 | 14,553 
TOTO 208 aso eic crore 191,059,374 529,287 3,852,965 24,176 | 1,375,361 | 15,899 
1920-21........ 212,332,021 618,954 2,880,710 23,258 | 1,190,895 | 12,591 
1921-22../...... 194,718,260 544,501 2,349,282 20,562 1,398,494 | 17,098 
1922-23........ 237,865,534 603,014 | 2,106,201 16,653 851,303 9,922 
1923-24........ 242,986,298 658,150 | 3,249,249 20,848 | 1,048,795 | 13,893 
1924-25 ........ 252,693,338 769,693 3,572,666 26,941 | 2,043,063 27,456 
| 
5 Fire-clay and 
| Tiles: Fire-clay Ware. 
Date. | Roofing. Other. | 
| 5 ay pet aa Value. 
| Quantity. Value. | Quantity. Value. 
ae eee ea | No. £ £ 
TOUS—EOie tase ner | 4,597,664. | 54,733 295,731 4,000 14,308 
VOTO 20 cio:occ0, avs oteneia 4,110,703 | 66,102 | 620,991 6,878 13,308 
TO 20D a c.c'e oe eeens 5,344,595 | 88,372 | 347,035 3,836 17,996 
MOQ 22 vets electors | 4,896,085 | 77,738 691,680 11,270 16,490 
O22 HOS: cisaicieletensscnsas 4,999,513 | 76,045 | 898,074 13,376 16,404 
VOLS RDA sscictd vie steictele 6,014,202 | 90,323 | 1,650,815 19,695 17,104 
1924-25 ............ 5,412,009 | 74,888 | 1,185,780 19,715 11,689 
= ; —= 
| *Earthenware Other Total Value 
| and Articles of Articles 
Pottery. Manufactured. Manufactured. 
Date. 
Value. Value. Value. 
£ £ £ 
LOTS=TORS coterctaco totes etelarete 51,614 13,308 546,749 
VONO=20 5 « esttcneco eve cicteealerelels 49,662 36,531 741,843 
O20 219. Bes Se, :sat seseotskerats aes 74,090 43,234 882,331 
IGP De BRS ere cctaee 85,026 25,703 798,388 
EDP Re GORGE A Cae 82,579 17,033 835,026 
T923-DAN ale are staleje ole ere art) wa 79,556 16,887 916,456 
IQ 24H 2b ei) eRe si ere 107,345 16,661 1,054,388 


* Includes sanitary pipes and fittings. 
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PRODUCTION IN THE PRiINcrIPAL [INDUSTRIAL CENTRES. 


Building Bricks. 


Date. | 
(2) (3) _ 
Cape Peninsula. | Port Elizabeth. Durban. Witwatersrand. 
| 
e4 No. No. No. No. 
TQUOH20p cetenecsrs sssteliayersseyslesss 20,159,650 | * 3,197,000 85,362,980 
OZ OR ANY veep a cseybieee ato mais 26,436,740 ig 3,565,000 95,837,406 
UG UO Oira wtetey Peve haxe suc 276) etets 28,473,813 x 4,153,000 84,955,765 
NOOO ecm scaspnerssars sam a oiets 38,157,025 | 5,973,089 4,565,400 101,368,715 
BODO eA on snia s soeieiels) ooo wretcets 42,055,920 8,584,934 5,268,575 91,408,826 
ity) Ey Re anc sOn cae 42,147,500 8,999,000 7,640,849 101,781,739 


On 


sells Bottle-making Industry.’’ 


* Less than four establishments, ee theres not separately aammarsted, 
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MONGST the basic industries of 
a country is the production of 
food materials. In the olden 
days food was distributed for the most 
parts in the form in which it was 
grown, and submitted to some sort of 
preparation or cooking prior to con- 
sumption. Under the complex condi- 
tions of modern life, however, there 
has intervened another step. This is 
the conversion of elementary food pro- 
ducts, by canning or other means, into 
a form which facilitates distribution 
by enabling foods to be kept without 
deterioration over long periods, 

In South Africa fruits and 
vegetables are grown on a very large 
scale. South African fruit is well 
known in the world’s markets. At the 
same time large quantities of canned 
and preserved goods are imported. 
This anomalous position presents a 
field for development. 


The dairying industry in South 
Africa has assumed a position of 1m- 
portance. This may be seen by 


examining statistics of production— 
imports and exports. Large numbers 
of farmers are now specializing in 
dairy farming and are improving their 
cattle with a view solely to increasing 
the output of milk and cream. ‘T'o-day 
the Union supplies itself and also ex- 
ports. A few years ago the Union was 
a large importer. There are registered 
creameries and dairies in all parts of 
the Union. 

In view of this position the manafac- 
ture of condensed milk and milk 
powder should develop in South Africa. 
The products, however, would have to 
find an export market since the supply 
of fresh milk and cream is adequate 


VEGETA Likes: 


to take care of all South African 

requirements, and distribution to all 

parts is made possible by the use of 

railway refrigeration cars. 
Confectionery. 

Jams and Jellies, Custard Powders, 


Chocolates and Sweets, Ice-Cream. 


The successful manufacture of these 
products is largely a case of the appli- 


cation of the principles of colloid 
chemistry. For instance, in gum 


drops and candies, gum arabic, gela- 
tine, albumen, and other colloids are 
incorporated to prevent crystallization 
of the sugar. These colloids not only 
perform’ this function; they add also 
to the food value and act in some 
measure as preservatives, keeping the 
food in saleable condition, the preser- 
vative action being rather physical 
than chemical. In ice-cream manu- 
facture, the addition of colloids, such 
as eggs, gelatine, or other ingredients, 
in small quantities make the cream 
mellow and velvety, and, generally 
speaking, preserves its texture. In this 
case colloids also inhibit the coagula- 
tion of casein, an irreversible hydrosol, 
and so act as ‘‘ protective colloids ’’ 
and render the ice-cream more 
digestible. 

Expansion in the confectionery in- 
dustry in the Union is being hampered 
owing to the scarcity of such raw 
materials as gelatine, glucose, and 
colouring matter. 


Gelatine.—This is a very valuable 
food. It facilitates digestion and con- 
serves the body’s nitrogen supply. A 
few concerns in South Africa are 
manufacturing glue at present. These 
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concerns might be able te supply high- 
testing sweet glues for food materials, 
but this is doubtful. The raw materials 
for glue or gelatine manufacture, such 
as bones and hides, both animal and 
fish, are, however, plentiful in South 
Africa, and any large concern manu- 
facturing its confectionery would no 
doubt find it possible to make its own 
gelatine. 


Casein.—Plentiful supplies of milk 
are obtainable in any part of South 
Africa. The same applies to all dairy 
products. 


Eggs.—F¥resh or preserved eggs can 
be obtained in any part. 


Glucose.—The position in regard to 
glucose is treated fully in the note on 
the more efficient utilization of maize. 
Dextrine is also treated in ‘the same 
article. 


Gum Arabic.—At present all sup- 
plies of gum arabic are imported. 
The imports in 1926 were 15,224 Ib., 
worth £342. 


Sugar is, of course, obtainable in 
South Africa, a crop running into 
about 200,000 tons of sugar per annum 
being raised on the Natal coast. 


Colouring Matters.—These are un- 
obtainable in South Africa and would 
have to be imported from overseas. 


Refrigerating Equipment. — No 
machinery in this line is made in 
South Africa, and its importation from 
Britain, Canada, or the United States 
would be necessary ; in fact, practically 
no equipment is obtainable in South 
Africa, though a few smaller pieces 
could be made to order. 


Various Products. 


Chocolates and Cocoa Products.— 
South Africa is very close to the 
world’s cocoa (correctly cacao) grow- 
ing centre. Considerable expansion 
has taken place in this branch of 
agriculture of late years, especially in 
the Belgian Congo. . The cost of sea 


transportation of raw beans down the 
coast to Capetown or other Union port 
is not great. It would thus seem that 
South Africa should be quite a large 
producer of cocoa, chocolate, and 
related products, such as flavourings 
for ice-cream and cold drinks. Domes- 
tic consumption of these products runs 
into nearly £50,000 annually. South 
Africa should become the distributing 
centre of cocoa products for the South- 
ern Hemisphere. 


Baking-powder.—The usual consti- 
tuents of this are sodium bicarbonate, 
cream of tartar, and starch. 


Cream of Tartar.—In 1926, 264,424 
lb. of tartaric acid and 181,566 lb. of 
cream of tartar, valued respectively at 
£15,547 and £5,708, were imported 
and 132,294 lb. of argol, valued at 
£1,414, were exported to the United 
Kingdom and Holland. There is no 
reason why argol should not be. 
utilized for the manufacture of 
tartaric acid and cream of tartar in 
South Africa, and, further, the 
supplies of argol could be obtained 
in greatly increased quantities from 
the wine-growing districts of the Cape. 

Sodium bicarbonate is at present 
entirely an imported product, but for 
its manufacture, South African soda 
ash could be used. 


The Soda-Fountain Business. 


In a country where very hot summers 
are experienced in all parts, and 
where very cold winters are rare, there 
should be a large and promising field 
for iced drinks, sodas, and the hun- 
dred-and-one articles usually dispensed 
from that most typical of American 
institutions, the drug store. 

It is well, however, first to lay stress 
on the fact that these products must 
be introduced. Considerable ad- 
vertising is necessary, but if this be 
done on a large enough scale, and 
according to the principles of true ad- 
vertising, which are startling in 
attractiveness and of unending variety, 
success may be assured. 


Tue MANUFACTURE OF CONFECTIONERY, ETC. 


Most of the ingredients of cold 
drinks have already been mentioned— 
sugar, fruit juices, colouring matters, 


etc. The only one not dealt with is 
the gaseous constituent, carbon 
dioxide. In regard to this, it need 


only be said there are plentiful sup- 
plies of cheap magnesite and fuel in 
South Africa. 


Canned Goods. 


South Africa is a large exporter of 
fruits, both fresh and dried; canned 
goods are not widely eaten by the 
people of South Africa, who prefer 
fresh fruit and vegetables, which are 
quite easily obtainable. It is a fact, 
however, that the distribution of these 
foods is inefficiently carried on in 
South Africa. Wastage is the greatest 
source of loss. In many districts fruit 
is never gathered since its transporta- 
tion to the markets is unremunerative. 
The same applies to vegetables. Yet 
fruit and vegetables are never lacking 
in South African -households. The 
reason is obvious—over-production, 
coupled with inefficient distribution. 
In the form of canned goods, however, 
this surplus production could be con- 
veyed to outside markets in Hurope and 
the East. There is, for instance, a 
large export trade in canned goods 
from America to the Hast, and there is 
no reason why a wideawake concern 
working on modern production lines in 
South Africa should not compete 
successfully and carry off some of this 
trade. 

Canneries for fruit have been 
established on or near the coast, partly 
on account of the better supply of suit- 
able labour and also on account of the 
proximity to the fruit districts. This 
is an advantage as far as the export of 
South African canned goods is con- 
cerned. The article produced 1s uni- 
formly good and has improved con- 
siderably during the last few years, 
The chief centres of the industry are 
Durban, Port Elizabeth, and Cape- 
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town, with the Paarl and Worcester 
Districts of the Cape Province. 


Dried and Dehydrated Fruits. — 
What has been said in regard to 
canned fruits applies equally to the 
question of dried fruits. The export 
of dried fruits has risen from just 
under 20,000 lb. in 1910 to nearly 
8,000,000 lb. in 1926, which indicates 
the importance this industry is - 
assuming, and new orchards and citrus 
groves are being constantly planted. 


Packing Materials. 


These can be divided into three 
classes: metallic, wooden, and. paper 
or cardboard. Tinware is all imported 
or made in South Africa from imported 
tinplate. Boxes are made for the most 
part from timber imported from Scan- 
dinavia. Cardboard boxes, paper 
bags, wrappers, etc., are made in South 
Africa from imported materials. It 
would probably be possible for manu- 
facturers of any of the food products 
discussed to import their own semi- 
manufactured packing materials and 
turn them into the forms required for 
use in their own plant. 

It is apparent that great possibilities 
exist in many lines of food products 
produced from South. African: 
materials. Statistics show that the 
advantage of utilizing South African 
materials in the manufacture of 
articles formerly only obtainable over- 
seas has been recognized. A _ good 
beginning has been made, and the 
necessity of importing is being reduced 
to a considerable extent, and in some 
cases (dairy produce, for instance) 
articles of South African manufacture 
are finding increasing markets over- 
seas. 


Imports and Exports of Food and Drink. 


The total imports of food and drink 
imported into South Africa in 1926 
were valued at £7,293,781; of this 
quantity the following detailed items 
are of importance in this con- 
sideration : — 
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Imports 
Exports P 
Imports. (S.A. Produce). . Re- 
Articles. Chief experied: 
ieee OD _ Countries. ae 
Quantity. | Value. | Quantity. | Value. Value. 
tb. ei Ib. a3 “3 
- Tinned and preserved vege- | 1,025,333 | 28,311 — | — — 139 
tables | 
Iti Ei wi noon oe ee Gao cdnes 414,977 | 20,926 321 DSi] HALEIOR. 5c scecarcisre 213 
SHTCES crsdcpanouacounecenn ar 834,772 | 49,754 5,952 226 | Africa, U.K.... 67 
DOMPScineieye siteleeepecle rire tee 42,755 | 1,356 — = — — 
Condensed milk. ...........- 10,063,917 | 303,965 353 10 | Africa, U.K.... 4,537 
Gelatines.cecsscustvasdsessersi. © ene 458,971 | 28,187 — — — 47 
Fruit juices and cordials...... — | 6,292 — | 3,578 | Africa, U.K.... 52 
Dried iri cere elect os setarte 4,195,160 | 59,892 | (See detail's below.) 
Bottled and tinned fruit...... 401,239 | 14,970 | 3,553,951 | 83,137 | Africa U.K., N. 24 
| Zealand, Hol- 
| land, U.S.A. 
IRIE G FOUL sare. coioerctetsss lose jsurtwies> > 228,059 3,991 1,902 | 26 | Africa, U.K.... — 
Food extracts and essences. ... — 31,450 — OB!)|| ALLICAS seracxen' so 434 
Flavouring (non-spirituous). ... — 8,886 — — — 216 
galls. 
Flavouring (spirituous)........ 11,493 | 25,892 — — — == 
ib. | 
Jams and jellies.............. 340,684 | 13,165 310,288 | 7,309 | Africa, U.K., | 36 
Aust., Ger- 
| | many 
Jelly and custard powders.... 514,245 | 25,824 4,937 267 | Africa, U.K.... 85 
OClly Crystals. ts cnce tices cose 52,862 | 2,662 — — : = = 
All nO: chief manufactured | 2,694,371 | 213,170 23,146 1,741 | Africa, U.K.... 398 
swee 
Cocoa and chocolates (un- 647.532 | 43,683 = ; o— — 23 
sweetened) | 
Cakes and biscuits............ 246,410 | 13,695 56,883*| 2,932 | Africa......... 22 
Baking powder............... 828,736 | 90,771 318 Som eAtriCasnniees oe 108 


* Including bread. 


The following facts and figures will 
give some idea of the present state of 
the industries dealing with these pro- 
ducts. 

Dried Fruits are produced for home 
consumption throughout a large por- 
tion of the Union. Production of 
dried fruits as an article of commerce 
is confined to the south-western portion 
of the Cape Province, except in the 
case of apples, which are produced in 
large quantities and of high quality 
in the eastern portion of the Orange 
Free State. In addition to raisins and 
currants, there is an increasing pro- 
duction of prunes, pears, apricots, and 
peaches, with several varieties of nec- 
tarines and plums. The _ highest 


quality can be attained, and in many 
cases is attained, but grading is not 
yet uniform. The demand continues 
to be greatly in excess of the supply. 

Production (1923-24) of dried fruits 


on farms in the Union :— 


Apples. Apricots. Figs. 
275,100 Ib. 739,700 Ib. 178,400 Ib. 
Peaches. Pears. Prunes. 
1,710,600 tb. 211,600 tb. 2,923,400 Ib. 


Production of dried fruits (exclud- 
ing currants, raisins, and dates) and 


candied peel, 1923-24 :— 


Factory Farm 
production. production. Total. 
1,552,324 Tb. 6,038,800 Ib. = 7.591,124 Ib. 


Tuer MANUFACTURE OF 


Jams, Jellies, Preserves, «etc. 
Quantity of material used in jam 
factories, fruit preserving works, and 
sweet factories, 1922-23 :— 
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Canned Frutts. 


The following table indicates . the 
quantities of canned and bottled fruit 
produced, imported, and consumed in 


Quantity. Value. the Union (1922-23) :— 
Fruit. 25,891,290 Ib. £138,386 ib ‘ 
Sugars ag? ese aa Af BOS082 284,048 Total production.......... 3,950,808 103,219 
Glucose............- 2,663,868 ,, 33,582 I is | Z 
(Sabie nceenen cae 162,386 ,, 12,437 mports less re-exports..... 248,745 9,656 
Flavouring and colouring matter...... £18,151 
Other ingredients..........eseeeeeees 78,922 4,199,553 £112,875 
Packing materials...........++----+- 203,746 Sos 
Total value of materials used......... 769,272 
Value of S.A. materials used......... 466,865 Exports, S.A. products..... 1,769,825 
Value of imported materials used..... 302,407 Consumption.............. 2,429,728 
Jams, Jellies, 1922-23. 
Quantity. Value. 4,199,553 
Total production.... 12,535,020 ib. £251,784 a 
Imports AND Exports or ConDENSED Mimx. 
1926. 1910. 
Quantity. Value. Quantity. Value. 

Imports— i 

Halll (Creams sre crsisictese.)sisicte eet iay> 11,112,000 tb. £303,372 20,613,656 ib. £351,970 

isl static leer Ben Cnecoeooanecodr 9,560 ,, 265 = aes 
Exports— 

Condensed milk (South African 174 tb. 8 100 ib. £2 

produce). 


Butter and Cheese Factories. 
The following are statistics of the 
quantity and value of materials used 
and articles produced in the butter and 
cheese factories of the Union :— 
Marteriats Usep, 1922-23. 


Cream or butter fat. 10,116,840 tb. (£609,727) 
Milks gecseiciescueec® 5,540,471 galls. (£156,799) 
Sal Gree eee avorerersiste ote 767,330 Ib. (£5,121) 
Preservatives........ 46,075 tb. (£2,958) 
Other ingredients.... £26,112 
Packing materials... £51,745 
Total cost of mate- £852,462 

rials 
Value of South Af- £788,531 

rican materials 

used. 
Value of imported £63,931 


materials used. 
ARTICLES PRODUCED, 1922-23. 


Buttersccse eine 11,863,459 Ib. (£927,523) 
Wheesesne-ces ss ieee 5,111,611 tb. (£252,931) 
Weer secrete wremras ae 2,271,350 Ib. (£3,967) 
Other products...... £39,105 
Total value of ar- £1,223,526 


ticles produced or 
manufactured. 


The following statistics of produc- 
tion, importation, and consumption 
of butter and cheese will illustrate the 
position of the industry and the ad- 


vance that has taken place since 
1910-11 :— 
Butter. 
1910-11. 1922-23. 

ib. ib. 
Creamery butter produced 5,190,514 11,863,459 
Farm butter produced... 6,158,779 10,551,365 
OWA e720, <reveracovee 11,349,293 22,414,824 

ib. tb. 
Imports less re-exports... 3,510,308 167,922 
Production less exports... 11,101,563 21,864,176 
Consumption... 14,611,871 22,032,098 


CHEESE. 
1910-11. 1922-23. 
Tb. Tb. 
Factory cheese produced. 225,309 5,111,611 
Farm cheese produced... 319,981 547,591 
ERODAT serereroneiers 1s 545,290 5,659,202 
Imports less re-exports... 4,660,131 237,504 
Production less exports. . 523,892 5,551,167 


ConsumeTIon... 5,184,023 5,788,671 
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INTEKMEDIALE: PRO PUGS: 


HE Union Steel Corporation, 
Ltd., which has recently ab- 
sorbed several smaller com- 

panies, plans to produce 50,000 tons of 
steel per annum by reducing ore at 
Newcastle, Natal, in addition to 25,000 
tons of steel at Vereeniging, Transvaal. 
This will make a total production of 
75,000 tons per annum. The final 
plan is to reduce ore at Pretoria also, 
and thus to raise the annual produc- 
tion to 300,000 tons of iron and steel. 
Assistance has been granted by the 
Union Government in the form of a 
bounty of 15s. per ton on pig-iron and 
15s. per ton on steel under the Iron. 
and Steel Industry Encouragement Act 
of 1922. Commencing in 1924-25, for 
three years the bounty will be 15s. per 
ton on either iron or steel, and will be 
extinguished over a period of six 
succeeding years. 

With this assistance, there can be 
little doubt of the success of the steel 
industry in South Africa. Within the 
next ten years it should supply the 
whole South African demand and 
build up an export trade with the 
whole of Africa, and possibly with the 
East. 

The position will become more and 
more favourable as time goes on, but 
it is apparent that a single corporation 
cannot handle the manufacture of all 
iron and steel products. Many such 
secondary industries are specialized 
lines in themselves, quite apart from 
the making of iron and steel. Further, 
with the large mineral resources in 
copper, manganese, tungsten, molybde- 
num, vanadium, chromium, etc., it 
will be possible to make every commer- 
cial iron and steel alloy. 

Expansion in the industries which 
already exist in South Africa and the 
development of new industries will 
create a big and steady demand for 


equipment of all kinds. Chemical 
engineering equipment in particular 
will have to be built. Evaporation and 
distillation equipment, filter presses, 
scrubbing equipment, and similar appa- 
ratus are required in all industry. 
Equipment such as this is of special 
design and construction and requires 
for its manufacture a staff of technical 
men versed in this particular field and 
skilled operators under their direction. 

In the case of complete plant, too, 
steam-power plants, waterworks, pump- 
ing installations, pipe-lines, complete 
industrial plants such as sugar-mills, 
flour-mills, and chemical plants, the 
manufacturer who is on the spot and is 
able to design to suit peculiar local 
conditions will be in a far better 
position than competitors who do not 
cater especially for South African 
requirements. With steel available 
locally, and a demand for industrial 
apparatus, there is required the ex- 
perience of years, which overseas 
manufacturers possess, to connect up 
the two and establish this very im- 
portant industry—the manufacture of 
industrial equipment. 

South Africa is already an important 
agricultural and pastoral country. She 
is a large producer of maize, sugar, 
fruit, wool, and hides and skins, and 
bids fair to become one of the foremost 
beef and cotton producing countries of 
the world. There is already a large 
market for agricultural implements 
and machinery, and with steel avail- 
able, all these can be made and sold in 
South Africa. 

For numerous other manufactured 
articles in this field there is a large 
market in South Africa. The statistics 
of imports appended to this chapter 
give details of all these articles, and 
indicate the possibilities of develop- 
ment, 
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The Iron and Steel Industry Encouragement 
Act, 1922. 


Following the lines of a report sub- 
mitted by the Board of Trade and 
Industries in June, 1922, this Act (No. 
41 of 1922) makes provision for the 
payment, out of the Consolidate! 
Revenue fund, of bounties in respect of 
pig-iron and steel produced in the 
Union from ores mined in the Union. 
These bounties are to be paid only if 
the plant is capable of producing at 
least 50,000 tons of pig-iron or steel 
per annum. Advances, if desirable, 
may be made to the producer prior to 
the stage of production having been 
reached, provided that these advances 
do not exceed in any one year the 
amount of bounties which would be 
obtained if the stage of production had 
been reached. Every producer desirous 
of obtaining a bounty under the Act 
must notify the Minister of Mines and 
Industries of his intention to com- 
mence production, and furnish particu- 
lars of the company and the plant. 
The Act further provides (1) for the 
nomination by the Governor-General 
of a representative on the board of 
directors of any company receiving 
a bounty; (2) for the examination of 
the books and accounts of any producer 
desirous of obtaining a bounty; and 
(3) for the preparation by the Treasury 
of annual returns of particulars of 
bounties paid. 

The schedule to the Act sets forth 
the rates at which the bounties are to 
be paid, as shown in the following 
table : — 


Iron anp SterL Bountins. 
(Act No. 41 of 1922.) 


Per Ton 
Financial of Pig-iron or 
Year. Steel Produced, 
8. id 
1924-25 vi mann c sc tine nee yb neene 15 0 
1O25= 26. eens ate ete ate eens ear To 0) 
POLGE DT Te eta hose eee ee ee 15 0 
O27 A285 sage dnies Sele penta eee eeias 12 6 
1 IES Seo eae ree Cle Shee 10 0 
RPL Eee yaeany see nurac oe anaes tf 
POZO“ SIGH cramteicece ae eee cee sone 5 0 
DOTS a riaerterysisyeiricies bre wis! ave cise 2°76 
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Imports oF Iron anp STEEL Goons, 1924. 


Quantity. | Value. 
Cwt. “5 
Anchors and chain cables | 
fOr Ships” Uses. eye. 850 1,076 
Angle, channel, and T... 128,496 57,383 
Bar, bolt, and rod...... 423,168 | 333,655 
Cast iron (including rough 
and finished; not pipe 
TGCS) Pees eee te | 950 2,102 
Chains for hauling....... 23,190 38,974 
Girders, beams, joints, 
columns, and structural | 
RUD PGSe reteie weuetsitare cost 11,569 10,254 
OG p ier een ee 33,368 26,149 
Rigsands Ingots, tee ache. 58,296 14,774 
Pipes and piping, cast-iron | 
and gSteClia. f ctesceuscveeciees | 148,167 94,622 
Pipes and piping, wrought- 
iron and steel......... | 435,544 472,707 
Ripe Mivtinigss ee cvetrs sears 16,392 30,530 
Plate, rolled. jeu. deen 340,747 148,965 
Galvanized, not corrugated | 191,717 180,390 
Galvanized and corrugated | 753,991 | 643,695 
Plate tuomtede sa es eee 105,329 122,295 
Sheet, rolled, N.O.D..... 53,633 36,980 
Agricultural implements, 
machinery, and tools— 
Hoes and picks, kaffir | 416,003 19,099 
Dairy utensils........ — 45,065 
Haiy? presses\...i-+.+ — 7,930 
Ploughs, harrows, and | 

PATUSLAL ~ 5 ccareccdare ces — | 550,997 
Reaping and mowing 

MACHINES manus ceo sare 92,159 
Tractors, agricultural. 167 31,602 
Wine presses and pumps 1,993 
Other (including agri- | 

cultural machinery, 

INES SIDING Aoooena Gas 6 — 57,973 
Mechanics’ tools...... — 153,118 
Pickaxes ue; aeics-tes — | 143,173 
Shovelsin cy seeeteen eas — | 390,845 

Machinery— 
Agricultural air com- 

PECSSOFS2\o, se cain es —_ 15,411 
iIBOUErses eee een — 78,491 
Cranes. az techies sae — 21,964 
Elevators and lifts... — 25,315 
Engines, traction, and 

steam rollers....... — 4,825 
Engines, fire, and ap- 

pliancestzei ee _— 20,559 
Engines, oil, petrol, 

And. SPILIb. .iaceine.e — 56,622 
Engines, other....... _ 49,618 
ine-bars.asc sees sce — 191 
Fruit driers and evap- | 

OVAUOTS mele tire. a ste coie 3,582 
Machine tools........ — 50,683 


————— —e cast eee a ee _—— 


RESOURCES OF THE OCEAN. 


THE FISHERIES, MOSSEL BAY. 


WHALING, DURBAN, 


THE 


BOOT AND SHOE INDUSTRY. 


i}THe MAtN;WoRKROOM AT Messrs. BAGSHAW, GIBAUD & Co.’s Boor AND SiH0K 
Factory, Port ELIZABETH. 


A VIEW OF THE MAKING-ROOM AT Messrs. Mopss’ FActoRY, PORT ELIZABETH. 


ELANDSBERG COAL Horizon, (Pivaan Coal and Oil-shale.) 


ESCARPMENTS OF BERG—IMPENDHLE OIL-SHALE HORIZON. 


BRICK AND TILE WORKS, GROENKLOOF, TRANSVAAL. 


PRETORIA PORTLAND CEMENT COMPANY WORKS, SLURRY, TRA SVAAL. 
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ee ee ae : E Tariff fone os Committee, Natal, 
ac. unery conta ' wt. R t, 1 06 93. 
Manufacturing, confec- a ee 2 
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Tanks and vats...... — 6,092 Tariff Inquiry Commission, Natal, 
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Notrr.—In the space allotted to this chapter it is obviously impossible to give more 
than the merest outline of the subject, but it is hoped that the references given under each 
heading to the published literature on the subject will give any reader who wishes to carry 
his inquiries further, access to the information which he desires 
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1,—Historical and General. 


A.—HIsToRICAL. 


HOUGH South Africa is one of 
the oldest colonies of Europe, 
the history of the discovery and 

development of its mineral wealth is 
surprisingly short, shorter even than 
that of Australia. If the history is 


G.—Other Metals (contd.). 


11. Molybdenum. 
12. Nickel. 

13. Osmiridium. 
14. Platinum, etc. 
15. Silver. 

16. Sulphur. 

17. Thorium. 

18. Titanium. 

19. Tungsten. 

20. Vanadium. 
21. Zine. 

22. Radio-active Minerals. 


H.—Non-metallic Minerals other than 
Coal. 


. Asbestos. 
Corundum, 
Flint. 

. Graphite. 
Gypsum. 
Kieselguhr. 
Lignite. 
Lime. 

. Magnesite. 
10. Marble. 
11. Mica. 

12. Nitrates. 
13. Phosphates. 
14. Pigments. 
15. Salt. 


Soda. 
17. Tale (Steatite). 
IfJ.—Future Prospects. 


SO DONO Ory Go BOP! 


short, however, the developments as 
a whole have been of such stupendous 
magnitude that they rival the tales of 
romance, and the effect of them has 
been felt from one end of the world to 
the other. In detail, though no local 
Bret Harte or Fenimore Cooper has 
chronicled the romances of individual 
human life and fortune, these have at 


* By Tudor G. Trevor, A.R.S.M., {nspector of Mines, Pretoria, ‘brought up to date by 
the staff of the Mines Department. 
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least rivalled those of Australia, Cali- 
fornia, or the Klondyke. 

Up to the year 1863 not one mining 
company was registered in South Af- 
rica, and until a much later date it 
was taught in the geography books 
that South Africa was destitute of 
minerals. 

In the year mentioned (1863), the 
first mining company of which we 
have any record, was floated to work 
the Namaqualand copper mines. Since 
that date these mines (Cape Copper 
Company and the Namaqua Copper 
Company) have exported copper ore to 
the value of £20,265,000. 

In 1867 the first diamond was dic- 
covered, a.child having been found 
playing with it. From then to the 
present time the total output of dia- 
monds has amounted, roughly, to 38 
tons, valued in the rough state at 
£255,000,000. These diamonds were 
sold for that sum in the form in which 
they were found; at what value they 
passed into the hands of the wearers 
and the users it is impossible to esti- 
mate, and probably if the sum were 
doubled it would be below the mark. 

(The above figure is in excess of 
that given in the returns of the 
Government Mining Engineer, but 
official statistics were not collected for 
the first ten years of the industry.) 

Six years later, in 1873, gold was 
first won in the country. Thirteen 
years after that, in 1886, the Witwa- 
tersrand was discovered and Johannes- 
burg founded. From the winning of 
the first gold in 1873 up to the end 
of the year 1926, the total value of 
the gold recovered amounted to 
£920,000,000. 

Since the discovery of the Witwa- 
tersrand in 1886, deposits of coal, tin, 
copper, lead, and all the other mine- 
rals mentioned later in this chapter 
have been opened up, and in the sixty 
odd years which have elapsed since 
the opening of the first mine in 1863, 
the total value of the minerals won 


has been over £1,280,000,000. The 


annual value of the whole mineral’ 
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output of the Union is now in the 
neighbourhood of £54,000,000, and it 
may remain in that neighbourhood 
indefinitely, for, although there will 
be a gradual decrease in the produc- 
tion of gold from the Rand, the de- 
velopment of the iron, coal, platinum, 
and other mines is likely to compensate 
for the loss. 

South Africa therefore, in a period 
of some sixty years, has advanced from 
the position of a country in which there 
were no known minerals of economic 
value to that of the foremost diamond 
and gold producing country of the 
world, and is now beginning to develop 
her other mineral resources. It ap- 
pears not improbable that the exploita- 
tion of these may be just as remunera- 
tive, if not as sensational, as any 
developments which have taken place 
in the past. 

There are four sections of the com- 
munity to whora the mining prospects 
of a country make special appeal :— 

(1) The capitalist desirous of in- 
vesting money in developing 
large mining propositions. 

(2) The industrialist anxious to ob- 
tain certain mineral products 
for his industries. 

(3) The adventurer seeking scope 
for his energies in the exciting 
gamble ‘of prospecting and 
mining on a small scale. 

(4) The employee seeking remunera- 
tive work. 


To each of these the prospects of the 
future in the Union of South Africa 
are excellent, for every year brings 
forth some new discovery of unknown 
possibilities, and the old Roman adage 
that ‘‘out of Africa always comes 
something new”’ is as true to-day as 
on the day it was first spoken. 

For the first section there are still 
unworked stretches of the Far East 
Rand awaiting development, while the 
iron and steel industry, and the coal 
trade in all its branches, are awaiting 
their Cecil Rhodes to organize them, 
to say nothing of the base and non- 
metallic minerals, to none of which the 


serious attention of capital has yet 
been directed. 

To the second section it may be 
pointed out that almost every known 
mineral of economic importance has 
been found in the Union, and that 
given a demand for these it is probable 
that nearly all of them can be pro- 
duced in commercial quantities at 
economic prices. : 

To the third section the country is 
as attractive as it ever was. New 
mines are constantly being discovered, 
and fortunes are still being made by 
the individual workers of small mines. 

The fourth section need only look at 


152 INDUSTRIAL DEVELOPMENT In SoutTH AFRICA. 


the statistics of labour and wages paid 
on the mines, which are given later in 
this chapter, to judge of the position. 


B.—GenerAL Postrion ATTAINED BY 
THE MINES. 


(For full details see Annal Reports of the 
Government Mining Engineer and the 
Union Year Book No. 8, pp. 483-536.) 


The following table gives the general 
mineral production of the Union from 
1919-25 and shows the variety of the 
minerals produced, with their tonnage 
and value, which in the year 1926 
reached a gross total of £58,694,781. 


MrneraL Propucrion or Union, 1919-26. 


(a) Quantity. 


Classification. | 1919. | 1920 1921 1922. 1923. 1924. 1925. 1926. 
| | | 

| | 
Antimony 2 | | 
Arsenic 8 | 11 | 2 3 6 106 34 8 
Asbestos 3,932 | 7,112 5,122 4,389 8,393 7,241 10,168 14,097 
Bismuth 0.4 _ | — | _ _ 
Chrome ore | — 400 | 96 —_ 2,056 12,474 14,980 
DOB Tw araaarecs 2 | 11,473,464 /11,396,905 9,734,313 |11,917,036 |12,491,905 |12,999,666 13,734,463 
CORG Mein deca: « a | 2, 22,942 24,954 40,591 59,250 74,101 79,560 87,099 
(8.0) 9) een ares » | 4,885 10,880 | 158 706 9,459 9,959 9,962 9,235 


} 
} 
| 26 123 
| 2,612,511 | 828,036 
[eeemie rl Maes 
| 8,158,455 | 8,128,710 
| 73 | < 47 


* 


2,564 2,416 


3,469 4,353 | 


580 
119,797 113,325 | 


2,024 2,815 1,868 1,832 5,996 
669,559 2,053,095 2,440,398 | 2,430,128 | 3 217,967 
* * * 


7,009,858 | 9,149,073 | 9,575,040 | 9,597,592 | 9,954,762 
42 60 55 52 51 


| 1,419 1,452 
| 67 303 
{ Es | 1 
536 117 

= 510 | 


88,861 68,379 


oO c 
* 6,419 10,162 7,978 12,554 
2,109 574 -- — 52,029 
3,139 3,269 2,589 2,769 2,698 
20 33 

4,453 5,659 5,214 2,470 375 

98,452 | 114,605 110,521 110,562 + 
1,060 1,367 2,012 2,010 2,013 
141 433 584 501 | 647 
4 16 810 1,612 961 
293 239 317 “= 303 
762 1,784 4,107 6,055 6,360 
= = — 4,951 

83,562 68,531 77,569 65,333 + 
1,115,676 | 1,373,930 | 1,396,943 | 1,161,470 | 981,338 
127 96 930 1,233 2,069 
207 509 1,097 948 1,023 
341 355 565 66 84 
80,462 179,187 186,171 172.854 | 385,742 
2 1,424 2,051 1,939 1,791 


Silver. 891,304 | 892,593 | 830,329 
SOG ae ee < etal t | 52 | _— | 312 
Sulphate of Ammonia ,, 3,762 | 1,844 918 
PUA G rrareisrctetesrernccicaetcs 757 | 682 413 
Tarseee, feces gall 1,465 | 25,167 46,085 
UIs eievat vats @ orerayuieee ton 1,630 | 2,463 | 1,425 
Tungsten......... a 4 

LANG onc eiety cnet A —_— 2,349 1,280 


* Included in ‘‘ Quarry products.” 


{ Figures not yet available. 
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MINERAL PRODUCTION OF THE UNION, 1919-26—(continued). 
(b) Value. 
Classification. | 1919. | 1920. | 1921. 1922. 1923. 1924. 1925. 1926. 
| S_ 
ale eee £ £ £ £ . £ 
ANtIMON Varese cries 556 | | | 
EATHOMIG cepts oes aisielsiece 663 | 655 120 | 105 290 4,260 790 122 
Asbestos 66,426 114,195 103,067 81,230 121,453 110,075 152,115 216,466 
Bismuth 300 
Chrome Ore.. ed ee | 400 1 2,446 21,001 14,623 
Bice cin ciesis 3,416,244 | 4,519,665 | 5,072,401 | 3,395,176 | 3, 713, 706 3,824,746 | 3,862,118 | 4,046,620 
OOKEs 2: setciars wis sic a 47,312 | 48,535 51,180 | 57,758 76,294 90,537 92,643 106,153 
COD DEE. «ctaenciate rare 234,445 | 418,269 6,446 | 38,622 404,511 530,824 514,219 494,852 
COUVUN CUDA sarees eryieteeat ets 1,486 | 1,44 770 | 15,492 22,543 13,284 13,229 44,871 
pipiouds patayer sees alof ote toie |11,734,495 (14, 762, 899 3,103,448 2,266, 631 6,038,207 8, 033, 406 8,198,128 10, 683, 597 
ING teres sarcrae bg 
Gold.. 39,279,590 45,605,764 43,082,162 |32,843,485 41,574,945 44,739,877 40,767,981 42,285,189 
Graphite. . ei cieiaia lars teaeettons: © 2 630 | 2,339 | 5496 1,250 1,837 1,597 1,510 1,575 
(On aeinse mo gesnnann 40 = * x = 
TRONVOTC pacaieeed Aeldtowes 1,081 811 | 689 893 230 —_ 16,958 
8,894 | 5,014 6,632 ae - wis 3,109 3,400 3,376 
4,973 5,270 3,363 94,720 133,573 153,288 55,966 5,726 
201,958 | 244,745 255,186 209,720 239,992 215,634 216,103 if 
123 | 3,780 | 3,581 2,372 2,943 4,159 4,007 4,211 
776 | 277 | 866 246 1,584 1,300 817 744 
Seances 369 | 500 802 664 1,038 2,296 4,577 2,969 
oe (PALOGS.. <2)4s.e 572 | 1,049 | 333 636 468 634 _— 607 
iT a he ec ne _— | _— | _ | _— 
Osmiridium........... a — 6,801 13,165 43,528 102,886 170,995 96,734 
Platinum 7c <2 6 ess: «2 93,307 
SBCs ing steals o crateteinns 416 193,067 197,068 | 162,918 148,445 114,225 111,459 105,969 T 
LLG ae eee kesiate wiercrare 228,804 245,871 137,441 171,427 197,888 212,470 166,898 126,580 
Sat ede CHM ORM CATO ae 753 — 4 527 1,588 1,018 9 844 13,480 22,970 
SHEA LILE cio Peeve csaveicts * | os * * * * * * 
Sulphate of Ammonia. | 102,930 | 63,088 19,470 3,046 7,531 12,987 11,920 10,680 
ud 1:9 (Ree er ist) 2,170 | 2,227 1,306 1,023 1,065 1,592 262 385 
HE es tec PCE Ce 135 | 3,382 5,104 | 3,621 8,597 9,180 8,441 15,466 
SPI ev forebears ces tetaier sire 277,925 | 435, 680 139,688 | 59,986 170,337 305,398 304,552 310,899 
"HUM OSLER Sere octaves ctedtne-e | 699 | | 
Wanadium' i220 scass —— | — _ | — 2,716 
VA ARS econ Dee eritintc — | 15,614 8,410 | 
Miscellaneous Articles 
(bricks, cement, | 
earthenware pipes, | | 
etc.).. Wave \elO4Ost26 | 1,558,337 | 2,010,786 | 1,555,226 | 1,644,105 | 1,974,205 | 1,765,162 t 
Quarry ‘products. Lista Sco Bee 68,275 | 75,647 78,693 5032 100,922 172,215 105,248 89,151 
| | 
OWA Sao -ts £ 56,959,377 |68,332,127 54,268,086 |40,527,401 |54,630,492 |60,643,208 |56,561,531 |58,694,781 
| } 


* Included in ‘‘ Quarry products.” 


C.—CoMPANIES AND CAPITALIZATION. 
In 1926 there were 326 public 


mining companies, capitalized at 
£82,127,000, employing 39,029 white 
men and 305 ,089 coloured persons. 
These companies paid in_ 1926 
£12,534,046 in dividends. In the 


+ Figures not yet available. 


same year they distributed in wages 
£10,103,254 to white employees and 
£8,798,417 to coloured employees. 
The value of the stores consumed by 
the mines and their nature is given 
in Table I, the total value being 
over £16,995,609. 
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INDUSTRIAL DEVELOPMENT IN SOUTH AFRICA, 


Vatur or Stores Consumep, Union or Sourn AFrRicA, YEAR 1926. 


Works 
Gold (Lime, 
Mining Diamond Coal Other Flint, and Total. 
Industry. Mines. Mines. Mines. Gypsum). 
: ¥ ee = = ees eves 
| £ £ £ | £ g £ 
Witwatersrand........... £13,381,409 | 
Outside Witwatersrand.... 562,792 | 
eH n 
<® Total Large Gold Mines 138,944,201 | cs 
Small Gold Mines........ 54,86 | © 
Alluvial Diggers.......... 7,047 I 
Metallurgical Works and Old | | a | 
Tailings and Reduction | | | a | 
SHieabon oars aoe esos 29,769 | | | g | 
ar ir ae 
TRANSVAAUiE ere fon. Smee Saseae 14,035,916 213,032 552,492 | 673,876 ba 15,475,316 
| | q 
ECT, cera, ce eet a ee ie 483,617 4s6 | 105,781 Be 589,984 
s 
ORANGE FREE STATH........---+ 38 284,577 63,316 a8 347,931 
=f! 
INUAMVAN 2 /Sieles see-sersiate eahsnateetip © wheceteoe 763 569,610 12,105 8 582,478 
UNION OF SOUTH AFRICA...., | 14,036,717 981,226 1,185,904 791,762 16,995,609 
Wear LO25.2 60... snn2-10 13,766,387 852,583 1,153,106 463,922 16,235,998 
Vean 1024)... | 13,778,679 746,542 | 1,222,248 349,513 16,096,982 
Year 1923.......... 13,425,200 722,270 1,211,094 336,156 15,694,720 
Vear 1922... 0000 11,126,393 448,731 1,180,593 244,327 13,000,044 
A Aarne WPA acune 14,439,837 917,268 | 1,854,205 347,548 17,558,858 
Year 1920........-- 14,363,651 1,483,284 1,597,376 398,999 17,843,310 
Wearvlolg: oc. cai < sr 13,208,449 1,058,050 1,301,570 333,207 15,901,276 
Wear LOUS niu eve 12,983,470 747,142 | 1,083,905 362,385 90,968 | 15,267,870 
SYCATELON: (retarseeranvers 12,704,839 688,801 996,242 453,398 79,985 | 14923,265 
Wear 1016, oan va 12,320,502 860,485 798,611 448,037 67,623 | 18,995,258 
Vicar OL bs sweetest 10,935,383 139,521 617,819 343,150 46,498 | 12,082,371 
Wear Lola ene « 10,277,087 969,325 643,158 291,879 43,086 | 12,224,535 
Wearsl9lS cc aaveccinse 10,633,152 | 1,645,219 643,256 395,504 45,774 | 13,362,905 
Nideee UO Co acosc 10,311,940 1,466,151 523,025 307,135 51,796 | 12,660,047 
PVC AR ELO Ue vacce erent 11,714,755 1,450,127 544,782 305,830 55,614 | 14,071.108 


Stores used on Alluvial Diamond Diggings and on Quarries are not included in this statement, as no 
reliable information is available. 


D.—WAGEsS. 


The rate of wages drawn by the 
employees on the mines of the Wit- 
watersrand is given in the following 


table (in other districts and in other 


industries the wages are slightly less, 
but the controlling factor in the deter- 
mining of them is the rate paid on the 
Rand) :— 
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Average Pay per Suirr, UNDERGROUND Mine EmPLoyveES ON WITWATERSRAND GoLp Mines 
(JUNE), 1920-26. 


| 
Classification. | 1920.* 1921.* 1922.* 1923.* 1924.* 1925.* 1926. 
| 
Ss. ds sd s. d 6. “dd. ‘Seaed s. d. Se ids 
Shift DOSSESs cis o cis cvercisimierciensims « yraveyeropopryel« 85 1 35 11 30 6 80 4 30 6 30 2 30 5 
ATAmiDexrmenew scree cites sie « cieceinle oteveterete (ers) = |; 29 4 29 4 215 21 11 22 0 22 0 22; 8 
PIPEMON sos ciesiecs wee ar 28 6 28 8 20 5 20 7, 20 10 20 9 21 6 
Fitters. ... fer oOneen 20 10 22 10 22 10 DRY 5 24 1 24 1 
Flatelayers......0-0+0 28 6 28 8 20) °5 PAVE 20 10 20 9 21 6 
Skipmen and onsetters vores eruet 25 9 16 6 16 10 Les 17 3 We £3} 
Trammers (excluding contractors)........ ) 25 11 25 10 iA 3} 18 2 IW pet) 18 6 18 9 
SPLIT PINON soe ee hcleratereta aie aneiaieletereceteteters 29 0 29 0 20 3 20 1 20 0 20 3 20 9 
Miners—Machine stoping....... Contract. . 47 4 49 10 30 4 29 11 29 9 29 5 29 8 
Day’s pay | 27 4 33 (5 21 0 PAL. Al 21 4 20 6 PAL Ae 
Hand stoping........Contract... 40 6 41 8 28 4 26 9 26 10 27 0 26 9 
Day’s pay 28 6 28 9 19 10 20 5 20 3 20 3 21 0 
Machine developing....Contract.. DOl2 a GL 1% 38 10 40 1 38 11 388 6 40 3 
Day’s pay Mss sie sk 21 3 20 4 20 4 208 22 10 
Shafhrsiakerstees cre see eiee se Contract... 65 0 68 1 35 1 47-9 56) 78 58: 12 65 0 
Day’s pay 45 4 46 0 22 11 25 0 43 5 24 6 20 4 
Engine-drivers (winding).............+++ | BSE 2 32 4 23-7 24 10 24 2 25 0 24 8 
Wincharivers cc's. «6 sles « sie(errelenee cues os | 24 2 23 11 16 3 16 8 15 4 14 9 16 38 
* Including allowances but excluding overtime. 
E.—Nationaniry oF HUROPEANS. F.—Acctpent DEATH-RATE, 


The death-rate from accidents in the 
coal mines of Great Britain in 1924 
was 0.98, and the same rate for ail 


The nationality of Huropeans em- 
ployed on the mines in 1926 was as 


follows : — mines. In the United States of Ame- 

ae rica in 1924 it was 2.87 for coal mines, 
Boman Gouth Atria eewea tn nee ate 53.6 and for metal mines was 2.98 in 1923. 
Born in the United Kingdom............. 36-8 The following table gives accidents 
Born in other British Dominions.......... 2-0 and death-rates on the South African 
Foreigners. ....---++2+seesee erowS Sec ene 2-7 mines from 1911 to 1925:— 

ACCIDENTS AND D=EATH-RATES ON Mines From 1911.* 
| Death-rate per 1,000 Employees. 
Total Deaths | _ 
Year.| Number of nvede during the 
Accidents. pee Year. Metalliferous Coal Diamond All 
Mines. Mines. Mines. Mines. 
ea Joleen a a 

1911 2,897 882 1,061 3-89 1-96 2-24 3°51 
1912 3,027 785 987 3-65 2-11 1-48 3-22 
1913 3,200 793 992 3°57 2-88 2-24 3°31 
1914 2,631 593 743 3:09 1-90 1-55 2-80 
1915 2,552 608 776 3°05 2-05 0-40 2°93 
1916 2,769 635 808 2-99 2-05 0-67 2-79 
1917 2,631 545 664 2°53 2°16 1-10 2°37 
1918 2,651 498 612 2°43 1-60 1-19 2°23 
1919 2,945 516 607 2:36 1-83 1-88 225 
1920 3,314 550 613 2°34 2°41 0-92 2-21 
1921 4,947 434 525 2°14 1-65 1-06 2°03 
1922 3,361 361 437 1:83 2-41 0-53 1-88 
1923 3,913 504 637 2°44 2-70 1-29 2°42 
1924 4,321 524 667 2-49 2°31 2°34 2°45 
1925 4,826 506 600 2-27 2°35 1°15 2°21 
1926 4,753 535 735 2 13 5-69 ei 2-54 


* Excluding Alluvial Diamond Diggings. 
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G.—Hzatru. 


The general health, both of the em- 
ployees, their families, and of the 
general population on all the mines 
and the mining towns in the Union, 
is, without exception, excellent. 


H.—SI11cosis. 


(See Reports of the Miners’ Phthisis 
Board and Miners’ Phthisis Me- 
dical Bureau, 1916-24. Cape 
Times, Ltd., Government printers, 
Capetown.) 

The special question of miners’ 
phthisis or silicosis has been worked 
out in a manner in which probably 
no other health problem in the world, 
except that at the construction of the 
Panama Canal, has been dealt with. 
From 1911 to April, 1926, this subject 
has cost the mines and the Govern- 
ment £8,151,951 in direct compensa- 
tion to suffers, while the amount spent 
underground on preventive measures 
has been probably very much greater. 

As the result of an enormous amount 
of scientific labour and research the 
question is now better understood 
locally than anywhere else in the 
world; indeed, though there are still 
some interesting scientific points to 
be settled, from a practical standpoint 
the disease is completely in hand. The 
mines are divided into two classes— 
those which produce silicosis and those 
which do not; all the diamond and 
coal mines and most of the smaller 
gold and base metal mines are included 
in the latter class. In the phthisical 
mines of the first class no man may 
be engaged until he has passed a 
stringent medical examination con- 
ducted by the Miners’ Phthisis Me- 
dical Bureau. Having been accepted 
for work, every man is subject to 
periodic examination by the Board for 
symptoms of silicosis. The stages of 
the disease are divided into four—anti- 
primary, primary, secondary, and 
tertiary. It has been established that 
anti-primary symptoms do not develop 
into any future trouble if the patient 
is removed from further chances of 


InpUsTRIAL DEVELOPMENT In SouTH AFRICA. 


inhaling dust. On the periodic exa- 
mination disclosing _anti-primary 
symptoms, workmen are discharged 
from phthisical mines, and are not 
allowed to be re-engaged for under- 
ground work on them, but they receive 
in compensation a sum of £350. 


I.—Livine Conpirions anp 
AMENITIES oF Lire on THE Minxs. 

On all the mines accommodation is 
either provided or is easily procurable. 
The standard of life for employees is 
pitched on a very much higher level 
than on the mines in Europe, and is 
comparable with that of the model 
villages for employees established at 
Port Sunlight or at the works of 
Messrs. Cadbury in England. 

J.—Minine Laws, Etc. 

The mineral laws of the Union of 
South Africa have not yet been con- 
solidated, and are of too complicated 
a nature to be dealt with in this 
publication. Inquiries are therefore 
directed to the Union Year Book, pages 
618 et seq. of the sixth issue, and to 
Volume III of ‘‘ The Mining Laws of 
the British Empire,’’ published by the 
Imperial Bureau of Mineral Resources, 


London, 1922. 


!1.—Detailed Position of the Production of 
Various Minerals. 


The foregoing paragraphs having 
given the general position of mining 
in the Union, the following is an 
abbreviated account of the position 
with regard to each industrial mineral] 
known to occur in commercial quanti- 
ties :— 

A.—GoLp anp Dramonns. 


(See Reports of the Government Min- 
ing Engineer, Union Year Book, 
pages 581 et seq.) 

The diamond and gold mining in- 
dustries of South Africa are so 
thoroughly established and based on 
such reliable and permanent deposits 
that in the gross their future develop- 
ment does not offer any great interest 
to the industrialist. The development 
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of these industries is an accomplished 
fact, and whatever future extensions 
there may be, may safely be left in 
the competent hands of the present 
controllers of the industries. The in- 
dustrialist can, with safety, reckon 
on the output and therefore the pur- 
chasing power of these industries 
remaining very much at its present 
level for many years to come. This 
purchasing power is, however, of the 
utmost importance to any one investing 
money in South Africa, as by the 
purchase of necessities these mines 
supply a constant and remunerative 
local market for an enormous variety 
of products, nearly all of which have 
in the past been imported from over- 
seas, but facilities for the manufacture 
of which undoubtedly exist in the 
country and only await the enterprise 
of capital. Table I, at the end of this 
chapter, which gives a detailed list of 
the stores purchased by the mines and 
their values, illustrates this point of 
view. 

In view of the above statement, the 
following account of the established 
diamond and gold mines of South 
Africa is very much abbreviated, but 
those seeking fuller details can find 
them in the literature to which refer- 
ence is given both at the head of 
this section and in the bibliography 
attached to this volume. 


(a) Gold. 


Witwatersrand Gold Mining.—The 
Witwatersrand goldfields are located 
on an elevated plateau nearly 6,000 
feet above the sea. The Witwaters- 
rand (or white-waters-ridge) projects 
somewhat above the plateau, and the 
outcrop of the Witwatersrand forma- 
tion is for some distances the water- 
shed between the Atlantic and Indian 
Oceans, the tributaries of the Vaal 
River draining into the Atlantic, and 
those of the Limpopo or Crocodile 
River into the Indian Ocean. 

The conglomerate beds of the Wit- 
watersrand are composed of quartz 
pebbles bound together by a siliceous 
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cement containing iron pyrites. The 
name ‘‘banket’’ has been given to 
the conglomerate from its general 
resemblance to an almond sweetmeat 
with this Dutch name, which, how- 
ever, refers specially to the ore taken 
from the oxidized zone, which in the 
early history of the fields was called 
““free milling’’ and was found to 
extend to only a limited depth. The 
bankets occur in a series of quartzites 
and shales, which are known as the 
Witwatersrand beds, and which con- 
stitute a formation succeeding in age 
the Moodies Series of Barberton. 

The gold contained in the conglo- 
merate is not often visible to the naked 
eye, occurring almost invariably in the 
matrix, its existence in the pebbles 
having been recognized only in rare 
instances. The gold is, for the most 
part, in very fine particles, and when 
examined under the microscope shows 
sharp crystalline structure, giving no 
evidence of being rounded and moulded 
by attrition, as 1s observable on exami- 
nation of most gold found in alluvial 
deposits. There are several series of 
these conglomerate beds in planes more 
or less parallel to each other. The 
most common designation of them, 
starting from the lowest geological 
horizon, is as follows: Government 
Reef, Main Reef Series, Bird Reef, 
Kimberley Series, and Elsburg. Gold 
is found as a constituent in all the 
banket beds included in the foregoing 
list, but thus far the Main Reef Series 
only has justified extensive exploita- 
tion, and even here only within certain 
limits. 

Improved mechanical methods and 
labour organization have gradually 
brought all the chief gold mines to a 
similar basis as regards both mining 
and metallurgy, and a very satisfac- 
tory extraction is obtained. The suc- 


‘cess in working these large bodies of 


comparatively low-grade ore may be 
assigned to the following causes :— 
(a) The adaptability of the cyanide 
process to the Witwatersrand 
ores. 


(6) The uniformity and character of 
the gold-bearing deposits. 

(c) Cheap unskilled labour. 

(d) The proximity of coal deposits. 

(e) Absence of heavy pumping 
charges. 

(f) Good water supply. 


Actual mining on the main gold- 
bearing area is greatly assisted by a 
very strong roof which supports all 
excavations made within reason and 
which requires a minimum of timber- 
ing and other supports. This excel- 
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limits, however, and the enormous 
amount of ore extracted during the 
past thirty years is beginning to have 
effect over large worked-out areas, 
causing large falls, earth tremors, and 
subsidences, and necessitating exten- 
sive sand-filling and other precautions 
to save existing workings and com- 
munication ways. 


Gold Production (Reef).—The fol- 
lowing table shows the progressive reef 
gold production of the Transvaal, 
which in 1926 contributed approxim- 
ately 52 per cent. of the world’s gold 


lent roof or hanging-wall has its output:— 
QUANTITY AND VALUE OF GoLD PRopUCED IN TRANSVAAL FROM 1884 To 1926. 
Year. Quantity. Value. Year. Quantity. Value. 
Fine Oz. a5, Fine Oz. £ 
3845 <i sisiess, Saetnas 2,376 10,096 MOOD. ceayris 2-5 ake 4,908,087 20,848,273 
SSB copes etevoinia witece 1,414 6,010 OO Ge aicresei<toca stot: 5,792,823 24,606,336 
USSG tee fees 2 8,171 34,710 WOOT eons sree 6,450,740 27,400,992 
SST eee de ee xis 39,880 169,401 QOS Ret cre eer csars 7,056,266 29,973,115 
SSSiee tive.gc ss sete 227,749 967,416 MOOG RAeeio ee 7,295,108 30,987,650 
CEES Soe ate oe 350,909 1,490,568 ROMO sdihacetecce otters 7,527,108 31,973,123 
SOO fy stevens. s:stars-<ceters 440,152 1,869,645 OI Rae eae 8,249,461 35,041,485 
ROME Sxecre ce autere 688,439 “2,924,305 TOU Dae ees ee 9,107,512 38,686,250 
E92 Nace gsi stese 8% 1,069,058 4,541,071 TOUS ie esse see 8,798,336 37,372,949 
SOS cect contest 1,200,218 5,480,498 AOU: iiss ida 8,394,322 35,656,814 
SOA. cco eastern s esehe a 1,805,000 7,667,152 NOVO. este cielo 9,093,902 38,628,437 
TGR aos eee mene 2,017,443 8,569,555 ONG a eeates an teens 9,296,618 39,489,522 
US SGto cn osistereraxcrevccs 2,025,510 8,603,821 LUT St, secerepeta tars ist 9,018,084 38,306,381 
SOT hios stats 's eccus. 6.5.3 2,743,518 11,653,725 POWSec eds s seca 8,418,292 35,758,636 
SOSH. cco aneeketecra ss 3,823,367 TGE2ZAOIGZOL Hi  WOVD. cvccces. «0.0: 50 8,331,294 735,389,091 
USO OER SE esate Pade 3,637,713 15,452,025 EG 2ZO)aererpn wie eterene 8,158,226 734,635,947 
*LOOO Ws. crise eae 348,761 WAS UAADs ft VOD. tees sys ciiaiens 8,128,681 734,528,443 
LOOM See acarstes ease 258,307 1,097,219 WD octane aise mcecsus:e | 7,009,767 $29,775,598 
OOD reais alortons te 1,717,944 7,297,351 NODS sx Seas 9,148,771 738,861,511 
NOOB Mahe seve sie 2,971,416 12,621,781 Ae seas esa ahs 9,574,918 740,671,667 
OOS ais ecsete oe ures 3,770,963 16,018,026 ODD aiseera Marcin s 9,597,573 740,767,901 
OD Bes oct tecwaavats ort sa 9,954,762 42,285,139 
| | 


* War period. 


In the early days of modern mining, 
accurate statistics were seldom avail- 


able, but the total production of gold. 


from the Union of South Africa from 
1868, when gold was first discovered, 
to the end of 1926, amounts approxi- 
mately to £918,707,885 including the 
premium, and the gold was practically 
all won in the Transvaal. 


+ Not including premium. 


Methods of Mining.—The gold- 
bearing beds of the Witwatersrand are 
locally known as reefs. They are beds 


of conglomerate occurring in a pre- 
Cambrian sedimentary formation and 
strike east and west and dip south. 
Speaking generally, the reefs are steep 
at the outcrop, flatten in depth, and 
again steepen somewhat in the deeper 
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workings. In the early days inclined 
shafts followed the reefs from the out- 
crop; as depths increased, either 
compound shafts in which vertical 
shafis connected directly with 
underground inclines, or auxiliary 
underground incline shafts provided 
with their own underground winding 
engines were adopted. Recently many 
deep vertical shafts have been put 
down, and in some cases greater depth 
is being reached by auxiliary under- 
ground vertical shafts. Practically 
all development is done by air-driven 
machines, and though a good deal of 
stoping is still done by hand, machines 
—especially those of the small ‘‘ Jack- 
hammer ’’ type—are generally used 
in stopes. Some mines obtain their 
compressed air by purchase from a 
large central power-station, while 
many use electric power developed in 
four central stations for hoisting and 
other purposes. With the increase in 
area from which reef has been removed 
and the greater depth of working, the 
problem of securing safety from falls 
of rock has become more difficult, and 
systematic building of packs, either of 
stone alone or stone and timber to 
support the hanging-wall, has had to 
be undertaken. 

To prevent miners’ phthisis, extra- 
ordinary measures by installation and 
use of water services for dust-allaying 
have for some years been adopted, and 
recently increased attention has been 
given to the provision and distribution 
of ventilation as a means of diluting 
and removing the dust inevitably 
formed despite all precautions. 


Metallurgy of Gold Production.— 
The process of extracting the metal 
from the ore raised from the mines 
may be summarized as follows: In the 
first place, the valueless rock is sorted 
or picked out on picking belts or 
tables. The gold-bearing rock is then 
reduced to smaller size in jaw or 
gyratory stone-breakers, crushed finer 
in stamp mills and still finer in tube 
mills. There are two methods in yogue 
of catching the coarser free gold. The 
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one is by means of copper plates treated 
with amalgam, and the other by means 
of corduroy tables. In the former the 
fine ore is carried in a stream of water, 
either directly from the stamp mills 
or from the tubes mills, over mercury 
coated copper plates. In the latter, 
the concentrates are caught on tables 
covered with corduroy. These concen- 
trates are further concentrated over 
shaking tables. The product of this is 
amalgamated in amalgam drums with 
mereury. 

In both cases the gold is obtained 
from the amalgam by distilling off the 
mercury in a retort and smelting the 
resulting gold “‘sponge.’’ The coarser 
sand is separated from the finer 
“slime ”’ in hydraulic classifiers, and 
the gold is extracted from the ‘‘ sand ”’ 
by ‘“‘leaching’”’ in vats with cyanide 
solution. The gold is precipitated on 
zinc shavings or occasionally zine dust 
and recovered by treating it with sul- 
phuric acid, the resulting gold 
““slime ’’ being filter-pressed, cal- 
cined, and smelted. The gold is 
extracted from the ‘‘slime’’ by 
agitation with cyanide solution, 
decantation or filtering and precipita- 
tion on zinc, as in the case of the 
solution from ‘‘ sand.’’ 

The tendency is to attach greater 
importance to the tube-milling and 
slime treatment, and in the most 
recently designed plants it is proposed 
to eliminate the stamp mill and the 
amalgamation process, and to extract 
gold only by cyanide treatment of the 
*“shme ’’ to which all the ore will be 
reduced. 


Barberton Goldfields —The Barber- 
ton goldfields date from 1885, when 
the phenomenally rich Sheba mine 
was discovered. The geological forma- 
tion is that of the Moodies Series of 
sedimentary rocks, which are included 
in the old granites and from the most 
ancient sedimentary deposits known 
in South Africa. The gold occurs both 
in fissure veins, in interbedded quartz 
veins, and impregnations in the sedi- 
mentary quartzites. In all cases the 
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pay ore runs in chutes, which are often 
extremely rich at the surface, but are 
apt to become poor in depth. Jn some 
cases the ore is free-milling, but in 
others the gold is associated with iron 
pyrites, arsenic, and antimony. The 
Sheba mine produced in the thirty- 
three years of its existence (from 1885 
to 1918) 952,715 ounces of gold, valued 
at £4,046,876, and is now being 
reopened. Owing to the fact that the 
gold occurs in the country rock with 
no obvious and visible pointer to its 
existence, it is difficult to discover the 
chutes, and though the district was 
very thoroughly prospected in the 
early days, new mines of exceptional 
richness, though of small size, con- 
tinue to be discovered, and this will 
doubtless go on for many generations. 
A full account of this district will 
be found in Memoir No. 9 of the 
Geological Survey of South Africa. 
‘The Geology of the Barberton Gold 
Mining District,’’ by A. L. Hall. 


Pietersburg and Murchison Range. 
—As in Barberton, the gold mines of 
this district are situated in the rocks 
of the Moodies Series. The deposits 
are, however, very much smaller and 
more irregular than in the Barberton 
District, and though they have been 


known since the year 1870, their 
exploitation has been uniformly 
unsuccessful. For a full account of 


this district, see Geological Survey 
Memoir No. 6, ‘‘ The Geology of the 
Murchison Range and District,’’ by 
AY ie Halll: 


Lydenburg and Pilgrims Rest.—The 
goldfields of this area have been suc- 
cessfully exploited for the past fifty 
years. At first Pilgrims Rest was an 
important alluvial goldfield, and it 
is the only portion of South Africa 
which ever gave good results as an 
alluvial digging. As the alluvial gold 
became worked out, its origin was 
traced to a number of interbedded 
quartz veins which lie at various 
horizons in the dolomite, which here 
makes the country rock of the district. 
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In the main these mines have been 
successfully worked by large compa- 
nies, but there are also a number of 
small quartz leaders and beds, some- 
times of phenomenal richness, which 
support a considerable number of in- 
dividual small miners, many of whom 
do extremely well for a period. The 
country here, lying on the edge of the 
great escarpment, is extremely attrac- 
tive, and there are probably few places 
in the world where mining is carried 
out so successfully and under such 
ideal conditions as in this district, the 
output of which in 1926 was 108,609 
fine ounces, valued at £461,340. 
Descriptions of this area appear in 
Memoir No. 5 of the Geological Survey 
of South Africa, ‘‘ The Geology of the 
Pilgrims Rest Gold Mining District,”’ 
by A. L. Hall, and in Memoir No. 238, 
‘The Economic Geology of Sabie and 
Pilgrims Rest Goldfields,’’ by 
Wybergh. 


Alluvial Gold.—At the present date 
it cannot be said that there are any 
alluvial gold diggings in South Africa, 
although a few diggers still can be 
found prospecting the alluvial deposits 
in the Pietersburg, Barberton, and 
Pilgrims Rest Districts, for in 1926 
the output of alluvial gold was only 
500 fine ounces from all Transvaal 
districts. In 1873, and for some years 
following, a considerable quantity of 
so-called alluvial gold was won at Pil- 
grims Rest and Barberton Districts 
until the deposits were worked out and 
the diggers turned their attention to 
the gold-bearing reefs and beds. At 
the Duivels Kantoor the sandstones of 
the Black Reef Series contain alluvial 
deposits of small extent, and numerous 
nuggets of gold have been found in 
this locality. In 1898 a 52-ounce 
nugget was found on the main coach 
road near the Duivels Kantoor, and 
this nugget was shown at the Paris 
Exhibition in 1900. The gold from 
these fields has apparently been derived 
from the dolomites and other formerly 
overlying rocks, which have now dis- 
appeared through erosion. 
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Alluvial gold recovered in the Trans- 
vaal from the date of the British 
occupation up to the 3lst December, 
1925, amounts to 34,881 ounces of fine 
gold. 

In the Cape Province, from 1910 to 
the 31st December, 1925, 299 ounces 
of fine gold were obtained. In Natal, 
from 1910 to the 31st December, 1925, 
744 ounces of fine gold were obtained. 

The total alluvial production of the 
Union to the end of 1925 was 35,570 
ounces of fine gold. 

Future Production.—The Union of 
South Africa is the premier gold pro- 
ducer of the world, and in 1925 con- 
tributed about 50 per cent. of the 
world’s total gold output estimated at 
approximately 19,000,000 fine ounces. 

Forecast of Witwatersrand Gold 
Mining Industry.—In a report by the 
Government Mining Engineer dated 
May, 1927, the decline of the produc- 
ing mines on the Witwatersrand based 
upon the lives as determined for pur- 
poses of Income Tax was summarized 
as follows :— 


Tons. 


Crushing capacity end of 1926 29,831,000 — 
Crushing capacity after 5 years 25,786,000 
Crushing capacity after 10 years 14,457,000 
Ciushing capacity after 15 years 6,343,000 

He qualified these figures by point- 
ing out the conservative nature of 
estimates of lives for purposes of 
Income Tax, and expressed the opinion 
that these estimates could be extended 
by three years on the average. While 
considering that the downward trend 
in working costs justified a measure of 
optimism regarding the opening up of 
further mines in the most easterly 
portion of the Witwatersrand, and 
that the indications pointing to a pro- 
longation of the life of the gold mining 
industry considerably beyond the 
periods shown by the official lives of 
existing mines are most favourable, he 
stated that no definite forecast of 
future production can be made. 


The continuity of the Witwatersrand 
as a gold producer depends upon the 
practicability of mining at great 
depth and on the extension of the reef 
beyond the present proved areas. On 
account of the comparatively great 


streneth of the formation and the 
low rate of increase of tempera- 
ture with depth, it should be 


possible to mine at greater depths than 
have been attained hitherto in any part 
of the world. 

The limits of deep mining are 
governed by many causes and have 
been variously estimated at from 6,000 
feet to 10,000 feet. It appears reason- 
ably certain that, owing mainly to the 
low-temperature gradient of 200 feet to 
250 feet per degree Fahrenheit, mining 
can be carried on to a depth of at least 
7,500 feet, where the grade of ore 
mined is sufficiently high to cover the 
high cost which must inevitably pre- 
vail at such a depth. 

While unique in the extent of its 
resources the Witwatersrand must be 
looked upon as being on the average a 
low-grade goldfield, and, with only a 
few shillings per ton profit to work on, 
the question as to what companies can 
profitably continue to mine at great 
depths is inextricably bound up with 
the question of working costs, which is 
again largely dependent upon the 
supply and cost of labour. 


Refinery and Mint.—An up-to-date 
refinery, the largest of its kind in the 
world, capable of dealing with the 
whole output of the country, has been 
established at Germiston, on the Wit- 
watersrand, while a branch of the 
Royal Mint has been opened in 
Pretoria, and is already issuing silver 
currency and gold currency. 


(b) Diamonds.* 


(See Wagner, P. A., ‘‘The Diamond 
Fields of Southern Africa,’’ Hor- 
tors, Limited, Johannesburg, 1914; 
and C. E. B. Frood, Official Y ear 
Book of the Union of South 
Africa, No. 1, 1917, pp. 449-457.) 


* By Percy A. Wagner, Geological Survey. 


162 InpUSTRIAL DEVELOPMENT In SouTH AFRICA. 


Notwithstanding recent discoveries 
elsewhere the Union of South Africa 
continues to be the leading producer 
not only of ‘‘mine”’ but of alluvial 
diamonds, having been responsible 
during 1925 for about 74 per cent. by 
value of the world’s annual production 
of these the most sought after of all 
precious stones. If the output of 
South-West Africa were to be included, 
the percentage would have to be in- 
creased to 86.5. 

Production since 1867, when the 
first find was made, amounts to 


roughly 32 tons, valued at over 
£255,000,000, and this notwithstand- 
ing, 1t is safe to assert that even if no 
new discoveries are made—which is un- 
thinkable—the assured reserves are 
sufficient to keep the world supplied for 
the next hundred years or more. 

The commanding position enjoyed by 
South Africa in comparison with other 
diamond-producing countries is shown 
by the following table giving the 
world’s output of diamonds during 


1925.* 


Belgian Congo without B.C.K.f Concession........ 
B.C.K. Concession, Belgian Congo (nearly all industrial dia- 

monds of inferior quality).................05- 
JRTRO Esch Sra nciotaid cha Opie aoe cee ecto cio AinoTeeooe 


IBVILIn CMAN a ne Mira me cans tie Meer cm 8 
Brazil, Borneo, Southern Rhodesia................ 


Weight. Value. 
(Carats.) (Sterling. ) 

£ 
Shoes ed 2,190,871 6,291,510 
Peta e 239,257 1,906,618 
antes. 515,000 | 1,400,000 
re 305,000 | 600,000 
Deane os 580,000 | 300,000 
et a eet 125,000 360.000 
sieeve 100,000 | 100,000 
sah alad 4,055,128 | £10,958,128 
Mititonckn eis 220,000 700,000 

bei daha sas — 200,000 estimated. 

— £11,858,100 


Sales of ‘‘mine’’ diamonds from 
sources within the Union of South 
Africa amounted to 2,858,775 carats 
valued at £6,758,244, as against a pro- 
duction of 2,190,871 carats valued at 
£6,291,510. The surplus was derived 
from stocks of diamonds that had 
accumulated in the hands of producers 
during periods of depression. At 
present the market for good stones is 
buoyant, and it is anticipated that 
sales during 1926 wiil exceed those 
during 1925. 


The Diamond Fields of Southern 
Africa. 

The productive diamond fields of 
Southern Africa, including those of the 
Belgian Congo, Angola, and Southern 
Rhodesia are scattered over a vast area 
of the sub-continent between latitudes 
S. 5° and S. 381°. The diamond, as 
might be expected, is found under the 
most diverse conditions, the principal 
modes of occurrence being as follows : — 

(1) In pipes and dykes of a peculiar 

porphyritic peridotite, known as 


*Most of the figures given were kindly supplied to the writer by Sir Ernest Oppenheimer. 
fStands for Bas Congo Katanga Railway Company. 
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‘“kimberlite,’’ which is always 
in a more or less advanced state 
of serpentinization. The ‘‘ kim- 
berlite’’ pipes are by far the 
most important source of pro- 
duction. They are deeply eroded 
volcanoes of the explosive type, 
occupied partly by serpentinized 
**kimberlite,’’? partly by ‘‘ kim- 
lite’’ tuff and breccia, and 
partly by material derived from 
rocks pierced by the pipes. 
From the surface to a depth of 
from 385 feet to 140 feet the 
pipe-filling has generally been 
converted by hydration and 
oxidization into a soft, yellow- 
ish, clayey rock known as 
yellow ground. Below it 
follows a zone of hydrated, but 
not oxidized rock, which, from 
its peculiar greenish or greyish- 
blue colour, is known as blue 
ground. This, in turn, is suc- 
ceeded by comparatively well- 
preserved ‘‘kimberlite,’’ or 
hardebank, as it is termed on the 
mines. 

While such pipes are scattered 
over an enormous area of the 
plateau tract of Southern Africa, 
the economically important 
occurrences are confined to a 
fairly well-defined diamond belt 
extending in a north-easterly 
direction from Jagersfontein, in 
the Orange Free State, to the 
Premier Mine, in the Transvaal, 
a distance of some 350 miles. 

The most important pipes 
hitherto discovered are the Kim- 
berley, De Beers, Bultfontein, 
Dutoitspan, and Wesselton, in 
and in the neighbourhood of 
Kimberley; the Jagersfontein 
and Koffiefontein, in the Orange 
Free State; and the Premier, 
east of Pretoria. Even in the 
most productive pipes the 
diamond constitutes but an 
exceedingly small part of the 
piperock. The tenor is generally 
expressed in terms of carats per 


(2) In 


(4) In 


100 loads, a load being approxi- 
mately 1,600 lb. In the occur- 
rences at present being success- 
fully worked, the yield ranges 
from 5.75 carats to 40 carats per 
100 loads. 

ancient conglomerates. 
Diamonds are found in the well- 
known auriferous conglomerates 
of the Witwatersrand; in con- _ 
glomerates of upper triassic age 
at Somabula, Southern Rhode- 
sia; and in the conglomerates of 
the Lubilache Series of the 
Belgian Congo and Angola, the 
geological age of which has not 
as yet been fixed. These 
occurrences, while of compara- 
tively small importance from 
the point of view of production, 
are of great interest in showing 
that even in remote geological 
times the diamond must have 
been comparatively abundant in 
Southern Africa. 


(3) In Tertiary and Recent stream 


gravels. To this category belong 
the extensive deposits in the 
basins of the Vaal, Harts, and 
Orange Rivers, and the even 
more extensive deposits situated 
in the basin of the Kasai River, 
in the north-eastern corner of 
Angola, and the adjoining areas 
of the Belgian Congo. In both 
areas stream and terrace gravels 
are worked, some of the gravels 
occurring at elevations of over 
400 feet above the present river 
channels. 

Pleistocene and Recent 
Marine conglomerates and 
gravels. Hxamples of this class 
of occurrence are the lately dis- 
covered deposits along the north- 
west coast of the Cape Province. 
They extend from the mouth 
of the Orange River as far, at 
least, as the mouth of the Groen 
River, a distance of 200 miles. 
The most productive occurrences 
are situated immediately south 
of the Orange near Alexander 


Bay. They are of the nature of 
storm beaches. The Alexander 
Bay diamonds appear to have 
been carried down to the sea by 
the Orange River. 

(9) In Tertiary conglomerates, grits 
and sandstones and _ eluvial 
gravels derived from their dis- 
integration. The deposits in the 
coastal desert of South-West 
Africa, which have become so 
important a factor in the 
diamond industry, illustrate 
these types of occurrence. There 
has been a great deal of specula- 
tion regarding the origin of the 
South-West African diamonds. 
Recent investigations prove 
that in part, at any rate, they 
were brought down to the lit- 
toral by ancient rivers, in the 
gravels of which they became 
embedded. From these, through 
erosion, they found their way 
into miocene and later sediments 
accumulating along the coast, 
the distribution of the diamonds 
having probably been effected 
by the agency of the Benguella 
current. Upon the uplift of the 
coast these rocks were subjected 
to desert-weathering and in con- 
siderable part destroyed, a 
portion of the diamonds being 
thereby liberated and concentra- 
ted in residual surface gravels. 
The diamond has thus suffered 
several transportations and con- 
centrations, with the result that 
some of the eluvial gravels are 
of fabulous richness. 

Recently deposits apparently 
similar to those of South-West 
Africa have been found along 
the coast near Port Nolloth, in 
the Cape Province. 


Iamond Mining.—F¥or the exploita- 
tion of the ‘‘ kimberlite ’’ pipes and 
some of the productive dykes elaborate 
methods of open-cast and underground 
mining have been evolved. The deep- 
est workings are at Kimberley, where 
mining operations have been success- 
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fully conducted at depths of over 3,500 
feet. A description of these mining 
methods is beyond the scope of the 
present article, but will be found in 
the writer’s work, ‘‘'The Diamond 
Fields of Southern Africa.”’ 


The Winning of the Diamond.— 
The recovery of the diamond from the 
alluvial and eluvial gravels and from 
soft, decomposed ‘‘ yellow ground ’’ 
is comparatively simple owing to its 
high specific gravity. The treatment 
of the hard ‘‘blue ground” and 
*“kimberlite,’? on the other hand, 
presents considerable difficulties, and 
the complex processes and plants now 
in use are the outcome of fifty years 
of practical trial and experience. 

Treatment is generally carried out 
in three stages, namely :— 

(a) Pulverization by natural or 
mechanical means, or by a com- 
bination of these processes, fol- 
lowed by preliminary concentra- 
tion. 

(b) Retreatment of the product 
thus obtained with a view to 
further concentration. 

(c) Separation of the diamond from 
the heavy minerals by which 
it is accompanied in this final 
concentrate. 
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Natural pulverization or ‘‘ flooring 
was, until recent years, employed on an 
enormous scale, particularly at Kim- 
berley. In this process the ‘“‘ blue 
ground ’’ coming from the mines is 
spread out in layers, averaging about 
11 inches in thickness, on level depo- 
siting floors, and there left exposed 
for periods of from six to eighteen 
months to the influence of the atmos- 
pheric agencies, being harrowed and 
watered during periods of drought. 
Through this treatment ordinary 
‘“blue ground’’ is very thoroughly 
disintegrated, thereby rendering pos- 
sible the concentration of the diamond 
by simple washing processes. As the 
Kimberley mines became deeper and 
deeper the ‘‘ blue ground’’ became 
less and less amenable to treatment 


CONCRETE PIPES MADE BY CENTRIFUGAL FORCE, 


THE HUME PIPE, 


Above is the wire reinforcement, and below the finished pipe. At the end of the pipe!can 
be seen the groove used in jointing. 


MANUFACTURE OF PLYWOOD. 


INSERTING WET VENEER INTO DRYER. 


MACHINE: REMOVING THE VENEERS. 


END OF THE DRYING 


THE OTHER 


GRAIN MILLS AND ELEVATOR AT VEREENIGING. 


WHERE STARCH AND OTHER MAIZE PRODUCTS ARE MANUFACTURED. 


The Works of the African Products Company, Germiston. 


ASBESTOS IN THE TRANSVAAL, 


A FINE. OUTCROP!IOF ASBESTOS, NEAR KAAPSCHE Hoop, TRANSVAAL. 
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by flooring, with the result that the 
period required for its complete disin- 
tegration became excessive, resulting 
in considerable loss of interest on the 
capital locked up_in the deposited 
‘blue ground.’’ For this and other 
reasons it was resolved in 1920 to 
abandon flooring at Kimberley in 
favour of stage crushing and washing, 
or direct treatment, as it is popularly 
termed. At the Premier Mine direct 
treatment was adopted at the outset, 
and has given very satisfactory results. 
It is doubtful whether the actual re- 
covery by direct treatment is ever as 
good as that by flooring followed by 
washing. The process, however, is 
cheaper and has other advantages, and 
it is not likely that flooring will ever 
again be carried out on a great scale, 
except at certain mines in the Orange 
Free State with established floors and 
washing plants. 

The preliminary concentration of 
the crushed or naturally disintegrated 
““ blue ground ”’ is carried out in rotary 
washing pans or jigs. 

The concentrate made undergoes 
further concentration in jigs or in tube 
mills, and from this secondary concen- 
trate the diamond is, after further 
jigging, recovered on shakine grease 
tables or greased vanners; the separa- 
tion being based on the well-known 
affinity of the diamond for grease (pe- 
troleum jelly). By these means the 
valueless matrix representing from 
99°999988 to 99°999998 per cent. of 
the rock mined is progressively elim- 
inated. The diamonds recovered are 
cleaned with petrol and hydrofluoric 
acid, and then classified according to 
size, crystallization, purity, and “col- 
our; as many as 1,000 grades being 
discriminated at the larger mines. 

(During 1925 the mines “of the Union 
of South Africa treated 11,658,227 
loads of ‘‘ blue ground.” and tailings 
for a recovery of 2,190.871 carats of 
diamonds, valued at £6,291,510.) 

Characteristics of the Diamond.— 
Fach pipe and alluvial field produces 
diamonds having distinctive character- 

u 
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istics. After a little practice it be- 
comes comparatively easy to pick out 
by their peculiarities of crystallization, 
colour, lustre, surtace-markings, and 
the presence or absehce of inclusions, 
parcels of diamonds from the different 
sources of production; some of the 
leading experts displaying marvellous 
proficiency in this respect. 

The South African fields produce 
diamonds of every conceivable hue, but 
true blue-white or super-white stones 
are comparatively rare. As to crystal 
form, stones of octahedral and dode- 
cahedral habit everywhere predomin- 
ate, cubes being very rare except on 
the Kasai diamond fields, where over 
1 per cent. of the diamonds are of 
cubical habit. As regards hardness, 
the Voorspoed and Premier pipes are 
credited with producing the hardest 
diamonds, while the South-West Afri- 
can stones are undoubtedly the softest 
and most easily cut. The quality and 
value of the diamonds vary greatly. 
Tt is difficult in this respect to find a 
satisfactory basis of comparison, as the 
average size of the diamonds produced 
on the different fields varies within 
very wide limits, and the value natu- 
rally depends on size. Thus, while 
the Kasai diamonds are of excellent 
water and many fair-sized stones are 
produced, the average weight for the 
Belgian Congo fields is only 0°08 carat, 
with the result that the average value 
is comparatively low. This is shown 
by the following table, giving the 
average value per carat during 1925 
of the diamonds from the four princi- 
pal sources of production ;:— 


s. d. 

Alluvial fields, Union of South Africa.... 159 5 
‘‘Kimberlite”’ pipes, Union of South Africa 57 4 
South-West African fields..............- 54 °4 
Kasai fields (Belgian Congo)............ 39. 4 
The ‘‘kimberlite’’ pipes produce 


the largest and most valuable dia- 
monds, the comparatively low average 
value of their product being due to the 
fact that they yield a large proportion 
of stones of very inferior quality. This 


is particularly the case with the 
Premier pipe, the greatest known 
repository of precious stones. It 
produces an unrivalled variety of 
diamonds, ranging from exquisite blue- 
whites and fancy stones on the one 
hand to unsightly bort and rubbish 
on the other. Almost 70 per cent. of 
the total output belongs to the last 
category, as is shown by the following 
table (column I), giving the percentage 
composition of the Premier finds 
during 1913. In column II there is 
given for comparison a similar analvsis 
of a 20,000-carat parcel of South-West 
African diamonds.* 


I II. 
Close goods }............ 1-68 t 23-95 
Irregular stones......... 0-20 6-39 
Brown stones............ 6-00 § 12-96 || 
Slightly spottedandspotted 
BUONO Jor leterelelets efetelcia)= 3°50 19-62 
Blocks and cleavage..... 10-28 27-70 
Twin crystals and flats.. 9-44 8-57 
Rubbish and bort....... 68-90 7 0-81 
Poratwcs:.. 100-00 100-00 


Control of Output and Sales. 


Under agreements approved by the 
Government of the Union of South 
Africa the diamond output of the 
three big Union producers, namely, De 
Beers, the Premier, and the Jagers- 
fontein Mines, and also the output 
of the South-West African Fields is 
purchased by the New London Dia- 
mond Syndicate with headquarters at 
Kimberley, South Africa. The quanti- 
ties to be supplied are based on actual 
sales during the six months preceding 
the date of the determination and are 
adjusted six monthly. The price paid 
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for the diamonds is also fixed six 
monthly on selling results. Under an 
inter-producers’ agreement each of the 
main producers is allotted a definite 
quota of the total sales, production 
being kept as nearly as possible within 
the limits of these quotas. 

A new inter-producers’ agreement 
has been arrived at between the pro- 
ducers for five years, commencing Ist 
January, 1926, under which :— 

Per 

Cent. 
De Beers Consolidated Mines, Ltd.: supply 51 
Premier Diamond Mining Co., Ltd.: supply 18 
Jagersfontein Diamond Mining Co., Ltd. : 


BUP PL ysmts ssietocsrctc ts store cis ls mapa arene ee 10 
The Consolidated Diamond Mines of South- 
West Africa, Ltd.: supply............. 


21 
Ota e542 sn aveches soyenie eters 160 


The sales of outside producers in 
South-West Africa are limited to a 
sum equal to 3 per cent. of the total 
sold by the big producers. 

This total given above is exclusive 
of the production of the alluvial fields 
of the Union which is not controlled, 
and of the Koffiefontein, West End, 
and some other small mining proposi- 
tions in the Orange Free State. 

Friendly relations also exist between 
the Diamond Syndicates and the prin- 
cipal companies operating in the Bel- 
gian Congo and Angola—so that these 
companies co-operate with the Dia- 
mond Syndicate in maintaining the 
price of diamonds. 


Diamonds for Industrial Purposes. 


The diamond, by virtue of its in- 
comparable hardness, is being put to 
an ever-increasing number of industrial 
uses, and there can be no question that 
in this direction there is a great future 
before it. A considerable proportion of 
the inferior stones produced by the 


* For the figures in column II the writer is indebted to Mr. Arend Brink, diamond 
valuator to the Government of the Union of South Africa. 

+ The trade-name for well-formed crystals of good quality. 

ft Includes blue-white cleavage and fancy goods. 

§ Includes brown ‘‘ spotteds.’’ 

|| Includes ‘‘ frosted ’’ stones. 

{| Largely made up of cleavage fragments. 
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South African mines have proved 
well adapted to the various uses to 
which industrial diamonds are put, 
the better classes of bort being success- 
fully employed in diamond-drilling.* 

The best industrial stones are found 
in the Jagersfontein and Wesselton 
Mines, but Premier stones also have a 
good reputation, and Premier cleavage 
is largely used for wire-drawing. 

At present the market for industrial 
diamonds is greatly depressed owing 
to a very considerable production of 
stones of inferior quality even for 
industrial purposes on the Beceka 
(B.C.K.) fields of the Belgian Congo. 
The present output is 500,000 carats 
per annum, and this would probably 
be increased to 1,000,000 carats if it 
were not for the friendly relations 
existing between the Diamond Syn- 
dicate and the Belgian Congo produ- 
cers. An agreement has been reached 
recently between a prominent firm 
specializing in industrial diamonds 
and the Syndicate in regard to the 
output of industrial diamonds. It is 
hoped that this will have a steadying 
effect on prices. 


The Alluvial Diamond Fields of the 
Union of South Africa. 


Alluvial diamonds have an extra- 
ordinarily wide distribution in the 
basins of the Orange, Vaal, and Harts 
Rivers, the most important deposits 
occurring in the beds and valleys of 
these streams and of certain of their 
tributaries, such as the Riet River 
south of Kimberley, and the Mooi 
River and Bamboes Spruit in the 
south-western Transvaal. New dis- 
coveries are continually adding to the 
already enormous area of the known 
fields, the latest being in the Lichten- 
burg and Potchefstroom Districts of 
the Transvaal, and the Taungs District 
of Griqualand West. 

Patches of diamond-bearing gravel 
also occur along the Molopo River at 
Pitsani and other localities, and in 
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the valley of the Limpopo and _ its 
tributary the Marico, while the valleys 
of some of the tributaries of the Pie- 
naars River draining the Premier 
Mine area have long been the scene 
of diamond digging on a very con- 
siderable scale. 

Finally reference may be made to 
the interesting deposits on the Kaap 
Plateau at Mahura Muthla. 

The most productive alluvial deposits 
ever discovered are those in the 
northern part of the Lichtenburg Dis- 
trict of the Transvaal on Elandsputte 
and Treasure Trove (portions of Uitge- 
vonden No. 99), Grasfontein No. 240, 
Ruigtelaagte No. 205, and adjoining 
farms. They take the form of “ runs’ 
of gravel up to 60 feet in depth, de- 
posited by an ancient river that tra- 
versed this part of the Transvaal in a 
north-east to south-west direction, the 
direction of flow having been to the 
south-west or south-south-west. 

The diamonds of the alluvial fields 
are, as already indicated, on the whole 
superior in quality to those of the 
mines. The diamonds of the indi- 
vidual alluvial fields also vary greatly 
in quality, The best stones are 
produced on the Hopetown fields in the 
northern part of the Cape Province, 
and the poorest in the Lichtenburg and 
Pretoria districts of the Transvaal. 
This will be seen from the following 
table giving the value per carat of the 
diamonds produced on the principal 
alluvial fields of the Union during 


Value 

© Fields per Carat. 

s. d. 

TO PetOW re ecorste: alee viohaet sisi esta reece ereielvisiaie 238 2 
PETOSKEY) Nour etatel sane) oo toreeel ata epe hele erciet dee inte 235 3 
chil) dG edee ts Beso blouobo 6 SobciAbian be 218 9 
South-western Transvaal................ 98 7 
Dichtentk pr ge pereyeuctsisic/ausuts tenons seyret oe uste 65 0 
Pretoria, Districts ransscctis «ieelnns stel-ners) <6 41 4 


Origin of the Diamonds.—The wide- 
spread distribution of alluvial dia- 
monds in the portion of central South 
Africa with which we have been 


* True carbonado, the most satisfactory form of diamond for drilling purposes, is not 


found on any of the South African fields. 
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dealing is a natural corollary to the 
indestructibility of the diamond and 
the great denudation which the Kim- 
berlite pipes have undergone. There 
can be no question, however, that 
sources other than Kimberlite have 
contributed to the formation of the 
alluvial deposits. Thus it is known 
that some of the green diamonds found 
on the Klerksdorp alluvial fields have 
been derived from the weathering of 
the conglomerates of the Witwaters- 
rand system of that area which are 
known to contain diamonds of the 
same nature. These ancient conglo- 
merates must have derived their dia- 
monds from still more ancient primary 
sources, probably to be sought among 
the ultrabasic rocks of the Swaziland 
system. The diamonds are also stated 
to have been found in the amygdaloi- 
dal andesites of the Ventersdorp sys- 
tem, but there is some doubt as to the 
authenticity of the finds. 


The Diamond Diggings —The allu- 
vial diamond fields afforded during 
1926 a means of livelihood, in most 
cases very precarious, to no fewer than 
11,842 white and 39,740 coloured dig- 
gers as an average throughout the year, 
the latter being for the most part 
employees of the former. Including 
white and coloured dependents, the 
total number of persons ekeing out an 
existence on the fields is probably in 
the neighbourhood of 100,000. Taking 
the diggers alone, the total value of 
the output of the fields during the 
period under review, namely, 
£3,983,681, had to be divided between 
11,842 white and 39,740 coloured per- 
sons. Assuming that all of the 
coloured persons were employees, 
which is not very far off the mark, 
and allowing £2. 10s. per month in 
food and wages for these coloured 
labourers, this leaves £2,791,481 to be 
divided among 11.842 white diggers, 
giving an average income of roughly 
£235 per digger per annum. Out of 
this they had to support their families, 
pay for water, transport, tools, and 
licences. Jt is not surprising, there- 
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fore, that the utmost poverty prevails 
on the diggings, particularly when it 
is borne in mind that many of the 
diggers registered no finds whatever. 
Nevertheless the occupation, which is 
a very healthy one, has an irresistible 
fascination for many people, and it 
may safely be predicted that as long 
as any diamond-bearing gravel remains 
to be worked in South Africa, it will 
attract diggers from all ranks of the 
community. 

All diamonds are ney subject to 
export duty, but apart from this the 
only financial obligation imposed on 
the digger by the Government is pay- 
ment of his claim licence. In the 
Transvaal, alluvial claims measure 45 
feet square and are subject to a 
monthly tax of five shillings. In the 
Cape Province the standard claim is 
30 feet square, but this has been in- 
creased by proclamation to 30 feet by 
60 feet as regards Griqualand West. 
Claims of this size are also subject to 
a licence costing five shillings monthly. 
In the Orange Free State £1 per 
month is charged on the full claim of 
90 feet square. 

Diamond Cutting.—Several small 
cutting establishments have been in 
existence in Johannesburg, Kimberley 
and Pretoria for some years; the output 
has hitherto been negligible. Since 
1917 there has been an export duty of 5 
per cent. on rough diamonds. This had 
no perceptible effect in encouraging 
the local cutting of diamonds, and was 
in 1919 raised to 10 per cent. At the 
same time an Act was passed making 
t+ compulsory for producers of rough 
diamonds to sell to local cutters stones 
of the quality they require for cutting. 
This was done because local cutters 
had previously experienced difficulty 
in obtaining such a supply. It was 
felt that if cutting was being hindered 
for this reason the obstacle should be 
removed by making the sale to South 
African cutters compulsory, and this 
is the main provision in the Act. The 
local cutter will thus secure the ad- 
vantage of the 10 per cent. export 


THE Minprat WEALTH OF THE UNION. 


duty plus the cost of selling rough 
stones in Europe, or altogether 123 
per cent. of the value of the rough 
diamonds. The cost of living has 
increased to such an extent in Holland 
and Belgium that the former advan- 
tages of these countries of lower wages 
than would have to be paid in South 


Africa has practically disappeared. 
B.— Coat. 

(See Union Year Book, page 606; 

Government Mining Engineer’s 


Report, Memoir No. 3, Geological 
Survey of South Africa, ‘“‘ The 
Geology of the Transvaal Coal 


Measures,”’ by E. T. Mellor; 
Memoir No. 19, ‘“‘The Coal 


Resources. of the Union of South 
Africa,’ by W. J. Wybergh.) 

The coal measures of South Africa 
lie in what is geologically described 
as the Middle Ecca sandstones of the 
Karroo System. Mr. W. J. Wybergh 
has done much work in recent years, 
in examining the coalfields, and 
estimating the coal resources of the 
Union. The area covered by the coal 
measures is so large, however, that 
much remains to be done by drilling, 
and otherwise testing the coalfields, 
before the actual coal resources of the 
country can be definitely estimated. 
It must be sufficient to state that the 
Union’s coal resources are enormous, 
and there is every reason for thinking 
that new coalfields will be discovered 
as the country is developed. 

The exploitation of coal in South 
Africa is of comparatively recent 
gsrowth, not extending further back 
than one generation, and even at the 
present moment the annual output of 
coal is about 12,000,000 tons in a 
normal year, an amount which is quite 
insignificant compared to the total 
resources of the country, Coal is, 
therefore, comparatively speaking, a 
drug in the market, and the competi- 
tion is so keen amongst various 
producers that the pit’s-mouth price in 
the Transvaal of about 5s. per ton is as 
low as anywhere in the world. 
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Such as our present knowledge is, it 
is contained in the following sum- 
mary :— 

Cape of Good Hope.—The workable 
occurrences are confined to the Molteno 
beds of the Stormberg Series, and are 
found at three well-defined horizons, 
known as the Indwe, Guba, and Mol- 
teno seams. Practically the whole 
output, however, has been obtained 
hitherto from the first and third of 
these. Generally, the coal occurs in 
comparatively small layers, much 
interlaminated with shale, with the 
consequence that a great deal of sorting 
has been necessary and working ex- 
penses have been high. It has at the 
same time a high ash and low volatile 
content, resulting in a low calorific 
value, placing it out of competition, 
except for purely local purposes, with 
the higher-grade coals that are now 
available. Such as they are, these 
coals have played a useful part in the 
development of the country and have 
been used in the past to great advan- 
tage, especially by the De Beers Com- 
pany and the railways. Gradually, 
however, they have been forced out of 
the market, and there are now only two 
or three small companies continuing 
operations. 

Natal.—The collieries are situated 
in the areas of Klip River, Dundee, 
and Newcastle; Utrecht, Paulpieters- 
burg, and Vryheid, about 55 per cent. 
of the output coming from the last- 
named area. Altogether there are 
twenty-nine producing collieries in 
Natal, and the number is steadily being 
added to. 

The area of the coalfield from which 
coal is now being raised is roughly 
2,000 square miles, although probably 
only 50 per cent. of this area is coal- 
bearing. Until much additional boring 
has been done it is impossible to 
estimate with any attempt at accuracy 
the area and coal contents of this field. 
Taking Hattingspruit as the centre of 
this coalfield, the distance by rail to 
Durban, to which the bulk of the out- 
put goes, is 240 miles. 


A colliery was started and worked at 
Somkele, in Zululand, some twenty 
miles from the coast, but the coal was 
too anthracitic and dirty to enable the 
colliery to continue working with 
success. Much coal exists in Zululand, 
but owing to the distance from rail- 
ways, very little prospecting has 
taken place. The Zululand coalfield is 
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therefore an unknown quantity, which 
may, however, become of the utmost 
importance as that country develops 
and additional railways are constructed 
therein. 

The Natal coal is of excellent quality. 
The following are analyses of typical 
Natal coals turned out by the pits at 
present working : — 


ANALYSES OF Nata Coats.* 


|  Calorific | 
é é Value as | 
Name of Colliery. Moisture. xe a at. Ash. Ee Mahler | Sulphur. 
omb 
Process. 
Dundee Coal Company (Burn- 

BCE) cee teksts eciseye ie Aha eehe | 0:56 23°74 68-40 7-30 | 15-05 1-48 
Natal Navigation............ 0-90 21-78 69°91 | 7-41 14t0 15-15 | 1-30 
Durban Navigation.......... 1-40 30-40 58-50 | 9:70 13°80 | 0:94 
Northern Navigation......... | 2-00 25-30 64-50 | 8-20 | 14t0 14-50); 0-83 
HIGDANe ra etre es chgeale ose ses | 1+50 19-30 68-30 | 10-90 | 13-84 | 0-96 
LAT Oana as organs | 1-70 22-20 67-80 ; 8-30 | 14-40 | 0-84 
Tondepa.speat. oth lcni. e095 1-20 21-70 69°10 | 8-00 | 14-28 |: 0-75 
Wallsend ccna: -yeere = sere ruts asa Oe oreliez 20-75 66-60 | 11-40 | 18-84 — 


* Report of Coal Commission, 1921. 


One colliery (Dewar’s Anthracite) 
supplies nothing but anthracite, which 
is found very suitable for suction gas- 
engines, etc. 

Transvaal.—Coal in the Transvaal is 
known in four geographical districts : — 

(a) The High Veld.—This is in the 

section made by the Natal- 
Johannesburg railway in the 
west, by the Delagoa Bay- 
Johannesburg railway in the 
north, and a line drawn south 
from the Belfast to the Natal 
boundary at Paulpietiersburg on 
the east. This is the only area 
on which coal is at present 
mined, with the exception of the 
small area at Vereeniging on the 
north side of the Orange Free 
State boundary where the 
measures detached from the 
main high veld area nevertheless 
belong to it. This area is 
probably not less than 450 
square miles in extent. 

(b) The Bushveld Area.—This is an 


area beginning some _ thirty 
miles north of Pretoria. Coal 
measures, which have in various 
places been proved to overlie 
coal, occur over an oval-shaped 
area some seventy by twenty 
miles in diameter. Coal seams 
of considerable thickness have 
been struck in boreholes and in 
one shaft. The coal where struck 
appears of an inferior quality, 
but would be a useful fuel if a 
calorific value of ten were 
accepted. This area is about 
750 square miles in extent. 


(c) The Lebombo Area.—This con- 
tains a strip of coal measures 
which outcrops over a width of 
some six miles along the whole 
eastern boundary of the Trans- 
vaal and Swaziland, some 


twenty miles west of, and 
parallel to, the Portuguese 
border. This coal has not yet 
been worked, but where opened 
it appears of good average South 


(d) The 


TTeese ee 2 aon. 
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African quality, but anthracitic 
in character, and much disturbed 
by the neighbouring igneous 
mass of the Lebombo Hills. 
Limpopo Area. — Coal 
measures occur Over a very con- 
siderable_area in the northern 
Transvaal, stretching from the 
Lebombo westwards along the 
Limpopo Valley. The coal in 
these measures is only opened in 
one place, Lilliput, where the 
Messina Copper Company 
worked a small pit for fuel for 
their smelter. The seam worked 
is 3 feet wide and is rather 
inferior, the selected coal having 
probably a calorific value of not 
more than 10.5. Neither the 
Lebombo nor the Limpopo areas 
are sufficiently well known to 
attempt an estimate of their 
size, but 2,000 square miles 
would probably be a conservative 
estimate. 


(e) The North Waterberg Area (see 


“Coal in the Northern Water- 
berg,’ South African Journal of 
Industries, April, 1922).—This 
is an extension of the Limpopo 
area. In the country lying 
between the Matlabas River on 
the west and the Palala on the 
east, coal has recently been 
struck in boreholes which were 
being sunk in connexion with a 
search for water. A core drill 
in 1921 proved these measures 
on the farm Grootgeluk No. 
1360. From the surface down to 
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140 feet eight coal seams were’ 


encountered. Of these, the 
following were of workable 
dimensions : — 
Seam. Depth. Thickness. 
B. 45 feet. 5 feet 6 in. 
C. 57 feet. 7 feet O in. 
D. 75 feet. 10 feet 1 in. 
F. 134 feet. 6 feet 8 in, 


From 1384 feet to 302 feet no 
definite coal seam was encoun- 
tered, but at that depth seam 
““G”’ of 22 feet was proved, and 
at 3386 feet seam ‘‘H”’ of 18 
feet. The borehole was con- 
tinued to 500 feet, but no 
further coal was found. 

The analyses of these coals, 
which are in the possession of 
the Mines Department, show 
that the lower seams are of the 
ordinary South African quality 
and quite up to the usual 
standard. The upper seams, 
however, are extremely bitumi- 
nous and of a very much better 
coking quality than any yet en- 
countered in the country. 

The area underlain by coal in 
the Transvaal appears to be 
about sixty miles from east to 
west and thirty miles from north 
to south, but stretches an un- 
known distance into Bechuana- 
land in the neighbourhood — of 
Palla Road Station on the 
Rhodesian railway. 


The following analyses may be taken 


as representative of Transvaal coals as 
at present mined :— 


ANALYSES OF TRANSVAAL COALS.* 


| Calorific | 
| PO liad = Value as 
Name of Colliery. | Moisture. ‘pipale ea Ash. per Mahler | Sulphur. 
| atter. ES é Pete bl ip 
Process. | =e 
PG c\ oe naar coroner oo Obon 5-28 17-27 50-09 27-36 9-03 1-14 
Bellevues senescence | 3°75 81-47 52-46 12-32 12-34 1:50 
Brey tenets: st<ie:a 210156 sieis.n, arsine | 2-75 30-42 50-87 15-96 12-03 1-00 
Darpose. gases cucrt ae ome. | 4-50 24-50 52-00 17-50 10-50 | 1-50 
Middelburg Steam........... 0:94 24-46 60-63 12-62 13:06) 4) 35 
QOgIeS os assist Mares sete oreeel= 3-20 26-96 56-34 13-50 12-67 | 1-54 
Transvaal and Delagoa Bay. 1-38 22-38 59-40 15-58 12256 el le26 
Wit banks caraicotereneseverlaxehersreteiene 1 0-94 27-04 56-96 13-82 13:01 | 1-24 
* Report of Coal Commission, 1921. 


ee 


| 
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Orange Free State —The chief pro- 
ueer are the Cornelia Colliery, on 
the Vaal River opposite Vereeniging, 
and the Clydesdale, about fifteen 
miles to the south, but there is 
also one small pit working at Vier- 
fontein, about eighty miles to the 
south-west, on the Klerksdorp-Kroon- 
stad railway line. The Orange Free 
State field is of great extent, having 
an area of probably 10,000 square 
miles. The coal seams vary in number 
from one to four, and their aggregate 
thickness from 6 feet to 53 feet. The 
seams are quite persistent and con- 
tinuous and maintain an even value. 
Unfortunately, the grade of all seams 
is uniformly low, and ranges from a 
calorific value of 8.0 or less to a 
maximum of 11.25. At the same time, 
the seams furnish a useful steam coal, 
which for household purposes is 
generally preferred to any other. 


Coke, By-products, Tar, etc.—(i) 
Coke.—Coke is manufactured in Natal 
and the Transvaal, but the one concern 
at present working in the latter Pro- 
vince has so far only produced one 
small parcel. 

In 1926 the amount of coke sold was 
87,099 tons, valued at £106,153. 

Natal coke is of excellent quality, 


especially for foundry work, being very 
dense and hard. Analyses of a typical 
Natal coke taken over a period of two 
years gave the following results: Fixed 
carbon, from 88.60 per cent. to 89.40 
per cent.; ash, from 10.4 per cent. to 
9.80 per cent.; sulphur, from 0.60 per 
cent. to 0.50 per cent.; calorific value, 
13.12" 

(1) By-products —The Dundee Coal 
Company is producing the following 
by-products at its Waschbank Factory, 
Natal; Tar, sulphate of ammonia, light 
creosote oil, naptha salts, and solvent 
naphtha. 

The South African Carbide and By- 
products Sees Ltd., is producing 

calcium carbide at the Ballengeich 
lieuhiares Natal. 


(311) Tar.—During 1926 one mine in 
the Transvaal sold 133,593 gallons, 
valued at £6,839, and the Dundee Coal 
Company in Natal sold 252,031 e@allons 


for £8,619. 


Employment and Accidents in Coal 
Mining.—The number of persons em- 
ployed in coal mining in each of the 
Provinces during the year 1926 is 
shown below (the table also shows the 
number of persons killed and injured, 
with proportion killed per thousand 
employed) : — 


EMPLOYEES AND AccrpENTs—Coau Mines, 1926. 


Persons Employed eh 
| in Coal Mining. — | pecidonis Death Rate 
Lee. : e| from Accidents 
Province. > Rit = | | | per 1,000 
ViWite tp tataen | Hauployeds 
| Killed. Injured. | 
| | 
= | a 
Cape of Good Hope........... | 9 93 | — | — = 
Natalorsatsacdeeeineo- 6 onic | 763 19.123 | 178s 394 | 8-95 
EPANS VGA) 3 cls.s ca taivis|« sense se | 840 | 15,104 37 178 | 2+32 
Orange Free State...........-- 124 | 2,256 3 29 | 1-26 
| 
| 2. a | [a co or | we : 
UsiG s-7-+e+.- ele, AB al (36,570 218 601 | 5-69 
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Labour in Union Collieries.—In the 
collieries the white miner is in the 
position of a supervisor, having usually 
from fifty to one hundred natives em- 


ployed under him. He does little 
manual work, beyond conducting blast- 
ing operations and examining the 


places before the natives enter and 
start work. 

Natives (the aboriginal inhabitants 
of South Africa) do all the harder 
work, such as hewing the coal, filling, 
and tramming. In Natal, Indians are 
largely employed, and are efficient in 
supervising stationary engines, running 
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wages vary from 24s. to 30s. a day. 
The hours af labour were reduced pro- 
eressively to Bt four and then to 
fifty-one per week as from Ist July, 
1920. In the Witbank district the 
hours were reduced to forty-eight per 
week. Natives draw from 40s. to 60s. 
a month, with free quarters, rations, 
and medical attendance. Indians’ 
wages are the same as natives, but the 
Indian, as a rule, remains longer at the 
collieries and gets more proficient. He 
therefore, In some cases, receives a 
higher remuneration. 

The following statement shows the 


coal-cutters, erecting timber under- wages earned on the collieries in 
ground, pipe and track laying, etc. 1926 
Wages (Coal Mines).—White miners’ 
Waces Parp ry Couiimrtes of Union, 1926. 
| Asiatic. Native and Other. 
Province. | European. | | SES 
| | Males. Females. Males. | Females. 
| 
SSE er ss wero - sia Ea) 
£ £ | £ | £ £ 
Cape of Good hese A hect$ tne BAT 852 | _- | — | 1,952 77 
Natal. . sbaxehotas 311,311 | 54,334 | — 472,365 76 
Transv aal. . 348,816 | 285 440,516 132 
Orange Free "State. . 46,717 — 65.138 = 
| 
ad We ‘. 5 ’ =a 3 = oe 
MUINTON ares sts) asus scene 54,619 285 


| 707,696 


| 
| = | 979,971 


Importance of Coal to the Union. 
Being such a long distance from any of 
the important coalfields of the world, 
the South African coal deposits are of 
the utmost value, not only to the Union 
but to Africa generally, and to the 
large numbers of ships which now call 
and coal at Union ports. South Africa 
is anything but a well-wooded country, 
and if no coal had been available in 
the Union itself, it is improbable that 
the gold and diamond mines, which 
have so largely contributed to the 
development of the country, could have 
been successfully carried on. New in- 


dustries are being started in the Union, 
all of which will benefit largely by 
cheap fuel, and as water power is not 
available in quantity, the country 
would be unlikely to secure industrial 
prosperity were it not that it has an 
ample supply of the cheapest coal in 
the world. 

The chief present consumers of coal 
are the mines, the Government rail- 
ways, and the ships which coal at 
Union ports. 

There is every reason to anticipate 
a bright future for the coal industry. 
The Union is only in an early stage of 
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development. With the increase of 
railway communication and _ the 
opening up of the numerous industries 
for which South Africa has the means 
and facilities, a large demand for coal 
must follow. As the Union develops, 
the amount of shipping coming to the 
country will increase, and such ship- 
ping will coal at Union ports. The 
export of coal from the Union has 
increased and such countries as Kenya, 
the Soudan, Mauritius, Madagascar, 
India and Ceylon are likely to require 
steadily in increasing quantities of 
Union coal. 

It is as yet too early to estimate the 
ultimate dimensions of the coal by- 
product industry. It is unlikely that 
such countries as the South American 
Republics, Madagascar, and Mauritius 
will go to Europe and the United 
States of America for coal by-products 
if they can obtain them at less cost in 
South Africa. 

For many years to come South Africa 
should be able to supply coal at a 
cheap rate; while wages are likely to 
increase in older countries the native of 
South Africa will probably remain 
content to work for far less than a 
European. This fact, taken together 
with the favourable geographical 
situation of the Union, enables the 
country to compete on advantageous 
terms with the other coal-producing 
countries of the world. 

Transvaal coals are graded ‘‘ Wit- 
bank District’? and ‘‘Ermelo Dis- 
trict.” The minimum calorific value 
in case of ‘‘ Witbank District First 
Grade’’ is fixed at 12.75, in case of 
““Ermelo District First Grade’’ at 
12.00. 
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Only Ist Grade coals not liable to 
spontaneous combustion are exported. 

Price of Coal.—The price of cval 
varies very much in the different Pro- 
vinces. The reason for this difference 
in prices is largely due to the situation 
of the collieries. Thus, the Cape Pro- 
vince coal, which is the most inferior 
in the Union, fetches the highest price, 
because coal from the other Provinces 
has to be transported by rail to the 
Cape Province, thus enabling the local 
coal to maintain its high price. 

Natal coal is the best in the Unicn, 
and the up-to-date port of Durban 
being now a large coaling station, the 
considerable bunker and export trade 
done at this port, and the high quality 
of the coal supplied, enable the Natal 
collieries to command comparatively 
high prices for their output. 

There has been no great fluctuation 
in prices in recent years, exept in 
Natal. The Transvaal and Orange 
Free State coal is mostly consumed in 
those Provinces, and as the demand is 
no greater than the supply, there has 
been little opportunity for prices to 
increase. In Natal it is different. 
Much coal is consumed by passing 
ships willing to pay good prices for it, 
and this, coupled with the rise in the 
price of coal in the United Kingdom, 
has tended to raise the price of coal in 
Natal. From the following table it 
will be seen that while the price at the 
pit’s mouth has remained almost 
stationary in the Transvaal, Cape, and 
Orange Free State Provinces, there 
has been a steady rise in the price of 


‘Natal coal until 1921, since which time 


there has been a marked fall in the 
price. 
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AVERAGE Prices or Coat (Prt’s MoutH), Union, 1911 Tro 1925. 


Cape of 
Good Hope. 


Natal. 


Transvaal. 


Per ton.* 
lls. 98d. 
lls. 0-55d. 
lls. 5-82d. 
lls. 7-50d. 
lls. 4-22d. 
lls. 6-49d. 
14s. 4-05d. 
15s. 3-89d. 
15s. 9-12d. 
15s. -22d. 
15s. -91d. 
15s. 2-86d. 
14s. 5-76d. 
14s. 2-37d. 
14s. 4-98d. 
13s. 11-69d. 


5s. 
5s. 
6s. 
6s. 
6s. 
7s. 
10s. 
10s. 
10s. 
12s. 
14s. 
9s. 
Wiss 
7s. 
7s. 
7s. 


PNONACOWRORAICOD 


Per ton.* 


Per ton.* 
5s. 8-42d. 
5s. 57d. 
5s. 87d. 
5s. 5-58d. 
5s. 14d. 
5s. 54d. 
5s. 86d. 
5s. -70d. 
5s. - 25d. 
5s. 1 
6s. 
5s. 
5s. 
5s. 
5s. 
5s. 


Per ton.* 
4s, 39d. 
4s, 78d. 
4s. 48d. 
4s. 55d. 
4s. 82d. 
4s. 07d. 
4s. 32d. 
5s. 84d. 
5s. *40d. 
6s. 12d. 
6s. 32d. 
5s. *34d. 
5s. “04d. 
5s. 90d. 
5s. -67d. 
5s. -00d. 


98d. 
99d. 
83d. 
80d. 
50d. 
‘77d. 
76d. 
10d. 
41d. 
40d. 
“71d. 
80d. 
-70d. 
89d. 
13d. 


a 
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* 2,000 Ib. 


International Comparison of Prices.— 
Apart from the price of Cape coal, 
which is relatively high on account of 


the scarcity of coal in that Province, 
the price of coal in the Union compares 
very favourably with the prices in 
other parts of the world. 

The average pit’s-mouth price in the 
United Kingdom in 1925 was approxi- 
mately 19s. 4d. 


Coal Commission and Coal Act.— 
The Coal Commission was appointed in 
1920 to report upon the measures 
required for— 

(a) the effective grading and pooling 
of South African coal intended 
for export and for bunkering: 

(b) the equitable distribution of the 
cost amongst the participating 
collieries; and 

(c) the discouragement of the export 
of low-grade coal. 


The Commission was also required 
to report upon the necessity of safe- 
guarding the supply of coal for local 
consumption, and for the use of rail- 
ways and harbours and other public 
services. 


The report was issued in May, 1921, 
and was summarized in Official Year 
Book No. 4. 

The Coal Act, No. 27 of 1922, which 
came into effect on the Ist September, 
1922, followed the lines of the Coal 
Commission’s report. Its main pro- 
visions may be thus summarized : — 


G) No coal produced within the 
Union is to be used for export or 
bunkering unless it has been 
graded and a certificate * the 
prescribed form has been granted 
in respect thereof. 

(ii) A committee to control the 
grading of coal may _ be 
appointed, consisting of a chair- 
man, nominated by the Minister, 
and four members, either all 
nominated by the collieries oy 
two nominated by the collieries 
and two by the Minister. Mem- 
bers and officers of the grading 
committee may enter any 
colliery or place where there is 
coal at any time. Reasonable 
assistance in the work of grad- 
ing and inspecting must be 
given by the officers and 


servants of the colliery or place 
concerned with the bunkering 
and export of coal. 

(111) A monetary levy is to be made 
on the collieries by the grading 
committee at the commence- 
ment of its operations, this levy 
to be based upon the tonnage 
shipped by the several collieries 
during the preceding six months. 
Every quarter afterwards the 
amount levied is fixed in pro- 
portion to the amount of coal 
supplied during the preceding 
quarter by each of them for ex- 
port and bunkering. 

Export and bunkering of coal 
may be restricted or prohibited 
by the Minister if there is any 
real or apprehended scarcity. 


Provision is also made for the 
requisition of coal by the South African 
Railways and Harbours Administra- 
tion in times of scarcity of available 
coal, and for the issuing of regulations. 
Penalties for the contravention of the 
Act are laid down. 


(iv) 


C.—Oim Sate anp ToRBANITE. 
(See Industries Bulletin No. 100, ‘‘ Oil- 


yielding rocks in the Union of 
South Africa,’ by T. G. Trevor.) 

At the present time, when it is 
believed that the supplies of oil which 
can be drawn from the natural liquid 
oil wells of the world have reached 
their maximum, and the demand for 
oil is increasing by leaps and bounds, 
great attention is being paid to the 
occurrence of oil shale, torbanites, and 
coals of high volatile-content. In these 
the Union of South Africa appears to 
be particularly rich, though up to date 
none of them have Leen worked. Apart 
from the coals which are mined for 
steam-raising purposes, there are many 
seams known which give extremely 
high distillates, and which laboratory 
tests have shown to be very high in 
such by-products as nitrogen, etc. 
Apart from these there are torbanites 
indistinguishable from those of Bogg- 
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hill, in Scotland, which yield distil- 
lates of up to 98 gallons to the ton. 
These torbanites or oil-yielding shales 
are very widely distributed in the 
Union of South Africa. Their dis- 
covery, so far, has been mostly 
accidental, but should prospecting for 
them become general, the area of their 
extent may be found to be very much 
greater than is at present suspected. 

In three districts the deposits of 

““shale”’ are sufficiently developed to 
merit immediate attention, though in 
ho case has investigation been carried 
far enough to justify the erection of 
plants. These districts are— 

(a) Ermelo District (Mooifontein and 
neighbourhood). 

(6) Wakkerstroom District (proper- 
ties of African Oil Corporation 
and neighbourhood). 

(c) Impendhle, Natal (Duart Castle, 
Waterfall, and neighbourhood). 


To take these in order. 


1. Ermelo District.—The shale here 
is extremely rich, yielding, by the 
writer’s tests, from 22 to 98 gallons 
to the ton. It probably extends 
over areas which can be reckoned by 
the tens of square miles, but insufficient 
work has yet been done to estimate 
definite tonnages on any one mining 
area, or on the whole district, nor have 
sufficient tests been made to justify any 
estimate of average richness, though, 
so far as these go, it appears likely 
that an average of 40 gallons per ton 
may be obtained. The existing rail- 
way traverses the area, and working 
facilities are excellent. Unfortunately, 
the seam appears to average little over 
1 foot in width, though greater widths 
have been encountered. 


2. Wakkerstroom District.—The 
African Oil Corporation has proved on 
its property the existence of at least 
7,000,000 tons of available shale, 
giving, over a mining width of 30 
inches, a yield of 30 gallons to the ton. 
This, as it stands, is satisfactory from 
a mining point of view, but it will 
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become very much more so if further 
areas of shale are proved. That this 
will be done appears to the writer al- 
most certain, for, to the south, under 
the mountain, and, to the east, towards 
Winterplaats No. 48, and Spruitfontein 
No. 238, much work remains to be done 
before the continuance of the beds is 
disproved. 

The question is, however, complicated 
by the distance from the railway, 
which will necessitate, in order to join 
the line at Wakkerstroom, the construc- 
tion of some eighteen miles of railway 
at a cast of about £5,000 per mile. If, 
however, the proposed port on the coast 
of Zululand is ever constructed, the 
position will be entirely altered, for 
the coalfields of this area will then 
justify a line from Piet Retief, in- 
_ dependently of the shale, and the 


LET 


property will become 
situated geographically. 

3. Impendhle (Natal) —The so-called 
shale of this area is not as rich as that 
of the two already reviewed, nor does it 
seem likely, to the writer, to be as 
amenable to treatment in a retort, for 
under laboratory tests it intumesces 
and cakes badly, and the deposits are 
unproven over any mining area. 
Geographically, it is badly situated. 
The risks, therefore, attendant on its 
immediate exploitation are far greater 
than in the other areas; though, when 
once the industry is established else- 
where, it may be found that this field 
can be worked profitably. 

The following table gives the results 
of laboratory distillation tests conduc- 
ted by the Government on some of these 
shales and coals :— 
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The nature of the crude oil obtained 
from the shales of the deposits 
described can be judged from the 
following examples of fractionation 
tests which have been supplied to me: 


Ermelo District : Mooitfontein. 
(Analyst, Dr. Norman, London.) 


Grodonowe teres leis oaee ters 30-1 gallons per ton. 
Classification of products :— 
Petroleum spirit, by volume. 5 per cent. 
idnadtirewologsoncqanncdcocus 36 35 
Lubricating oils............. 38 3 
PIC at ee oe oe eee 21 Pi 
1007 es 
Sulphur in crude oil........... 1-71 ys 


Wakkerstroom District : Kromhoek. 


(Test by Pumpherston Works, Scotland.) 
60 tons shale gave 31-75 gallons to the ton. 
100 gallons fractionated gave :— 


IN arp hibhaiererore clef siciatet acer tere crenetare 8-41 per cent. 
Burning oils, .c\-cemene ees 16-40 ,, 
LG Ol seponascocmocosScoe 20-11 | 
Lubricating oil.............. 21-41 * 
WiaxXecssevcis 5 sce esererece Satis sveratshaus 3°45 Cy, 
Residue Coke: 2s. .% 2 02 d5-00 ss 2-56 cA 
Pan! nl WastOr..</:. 1 steteteess 27-59 3 


Kommissie Kraal. 


(Analyst, A. Kloot, Durban.) 
Specific gravity, 0-88. 


Utrecht District : 


Oil, 29-9 gallons. 


Temperature. Distillate per cent. 
75° 4-0 
100° 1-5 >Light oils. 
150° 14-5 
250° 8-0) : : 
300° 20-0 foams oil. 


42-0 Lubricating 
and fuel oils. 


Residue oils 


Impendhle District : Duart Castle. 


(Analyst, D. F. M. Perkin, Sudbury.) 
Proximate analysis :— 


Violatilesssisccrsre's 2) .e1eccleraotes 25-67 per cent. 
ASIN I tatets wic:e operas ate le sielosateseictnais 41-85, 
Brxedwenrbon. .%2i¢c.-dsi0es.ece 32-48 is 
INIETOQ OM eeratere ayaicfe sane ee 0:65 a 
Pubs Me se Sadan cose em Fone 1-15 59 

Yielded 21-12 gallons oil, specific gravity 0-9567. 

Fraction up to 170°C........ 11-21 per cent. 
from 170—230°C........ 122825 
230-360° C........ 43-26 ,, 
PitChincacwele ser cisiiers fe eerste 32°71 ys 


With regard to the crude oil obtain- 
able from the distillation of the coals 
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of high volatile-content, the following 
information is available :— 
1. No. 4 Seam, Dumbe Colliery. 

(Analyst, British Fuel Research Board, 1922.) 


(Dry) Gallons per long ton, 16-1. Specific 
gravity, 1-052. 
Specific 
Distillation. Per Cent. Gravity. 
NAU2 Or Godanbac 9-53 0-830 
170-230° C.......... 14-95 = 
230-2702 Cire se cates 14-28 0-975 
270-310° C.......... 11-82 1-001 
IBM Mi canomganeadont 46-52 — 
TOSS ieecefoe ten sre Aeneas 2-90 — 
100-00 


2. Coal Seam, 3 feet, Kommissie Kraal, Utrecht 
District. 
(Analyst, Alfred A. Kloot, Durban.) 


Calorific value.... 14-86 
Total oils......... 21-2 per cent., per short ton 
Distillation :— 

Watercress 1-00 per cent. 

Oils up to 170°. 6-00 5 

Oils up to 230°. 16-50 ,, 

Oils up to 270°. 9-00 ,, 

Oils up to 310°. 15-50 ,, 

123050) OGRE 52-00, 

100-00, 


In the areas mentioned, the beds are 
all horizontal or approximately so, and 
can be worked by adit. The roofs are 
invariably good, and mining condi- 
tions may be regarded as identical. 
Mining costs under these conditions 
are well known, as the same obtain in 
the Natal collieries, and may be taken 
as 4s. per ton on a 4-foot seam, or 
4s. 6d. on a 3-foot seam; three feet 
being the minimum mining width, the 
cost of a 1-foot seam would be nearly 
three times that amount. 


D.—Iron.* 

(See Wagner, P. A., and Stanley, G. 
H.—South African Mining Jour- 
mal, Nos. 1348, 1349, 1851; 
Stanley, G. H.—South African 


aby. Percy ie Wagner, Geological Survey. 


Journal of Industries, December, 
1917; Wagner, P. A.—Memoir 
No. 17, Geological Survey, Union 
of South Africa). 


The Union of South Africa possesses 
fairly large reserves of high-grade and 
vast reserves of medium-grade iron 
ores. She also has big reserves of all 
the other raw materials required for 
the preduction on a big scale of tren 
and steel, and is thus clearly destined 
to become an important producer of 
both these commodities. 

The principal occurrences of iron 
ore may be classitied as follows :— 

1. Deposits formed by magmatic se- 
eregation. 

2. Replacement deposits 
with igneous rocks, 

Deposits of sedimentary origin. 

4. Deposits of the Lake superior type. 


connected 


1. Here belong the great stratiform 
segregations of titaniferous magnetite 
occurring in the upper part of the 
Norite Zone of the Bushveld Igneous 
Complex. They are up to 15 feet in 
thickness and can be traced for hun- 
dreds of miles. They thus contain 
vast reserves of ore, but owing to their 
high titania content, which ranges 
from 14 to 19 per cent., there is no 
prospect of their being utilized in the 
immediate future. It is important to 
note, however, that experiments 
carried out by Professor G. H. Stanley 
have shown that the titanium oxide 
can be readily fluxed by means of 
silica and lime, so that these ores 
could be advantageously smelted in 
admixture with the siliceous oolitic 
ironstone of the Pretoria series, to be 
presently referred to. An analysis of 
a typical specimen of the ore is given 
in Table I, at end of Chapter. 

There is also an important deposit 
of titaniferous magnetite of magmatic 
origin in the Tugela Valley below Mid- 
del Drift in Natal. Analyses show 
from 9.2 to 19.7 per cent. of titanium 
oxide, and from 42 to 54 per cent. of 
iron. 
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2. The most important deposit under 
this heading is situated on the farm 
Kromdraai No. 459, 40 miles north- 
north-east of Pretoria. It isa stratiform 
replacement deposit in a series of con- 
glomerates, grits, and tuffs intercal- 
ated with the felsites of the Rooiberg 
series. The dip of the iron deposit 
contorms to that of these rocks which 
is to the south-east at from 10 to 12 
degrees. The ore consists mainly of 
small crystals of specularite. It is 
very free from phosphorus and sul- 
phur, but on the other hand rather 
siliceous. Thus a representative sam- 
ple over a thickness of 11 feet, in the 
main exposure of what is known as 
the “‘blue’’ ore, occurring at the 
centre of the deposit,. contained 60.5 
per cent, of iron, and 13.7 per cent. 
of silica. Another partial analysis of 
this type of ore is given in Table I. 
Apart from the ‘‘ blue’’ ore, of which 
only a relatively small tonnage is pre- 
sent, there are available fairly big 
reserves of ‘‘purple’’ ore and big 
reserves of more siliceous “‘ red ’’ ore, 
interspersed with pebbles and frag- 
ments of felsite. 

Lesser occurrences of specularite ore 
are widely distributed in the Rooiberg 
series, the source of the iron being the 
Red Granite of the Bushveld Complex. 

To the same category as these depo- 
sits may be referred the occurrence ou 
Beechwood No. 1405, situated 25 miles 
west-north-west of Nylstroom. It is of 
the nature of a replacement deposit 
following a line of fissure in felsite. 
The ore is hematite containing up to 
4.1 per cent. of manganese. 

3. There are very important deposits 
of sedimentary iron ores in the Pre- 
toria series of the Transvaal system 
and in the Eeca system of the Karroo 
system. 


Iron Ores of the Pretoria Series.— 
These can be referred to three main 
horizons, namely :— 

(a) The so-called Magnetic Quart- 

nite. 

(b) The Clay Band. 

(c) The Daspoort Horizon. 


WHERE Motor SPIRIT IS MADE: 


The Natalite Works at Clairwood, South Coast Line, Natal. 


Tue MUNICIPAL POWER STATION AT PRETORIA WEST. 


ROSHERVILLE POWER STATION. 
Interior View of the Turbine House. 


VIEWS OF, THE COALING APPLIANCES AT DURBAN, 


SOUTH AFRICAN RAILWAYS AND HARBOURS, 


= 


INTERIOR OF THE RATLWAY WORKSHOPS, DURBAN, 


THE FLOATING Dock, DURBAN. 
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Taste J.—ANALYSES OF TRON ORZEs. 


ifs 1a Li IV. V. VI. 
&ti, aie - ea Tee oa 2 a =— = = > — =| 
he 0 220 12:10 17-44 5:60 9-15 3-35 
| 19-20 — Trace 0-20 a= a 
Trace — | 7-38 5-96 3°77 0-50 
0-65 — | — — — 
49-40 83-65 68-1) 36-30 72-41 | 93-50 
28-50 1-90 1-32 34-30 n.d. 2-30 
0°35 — n.d. — — — 
1-05 — 0-47 0-60 0-76 “= 
C205. ees — i) OnS 0-70 | 1:70 — 
Trace Trace 0:39 0-90 0-462 0-05 
0-10 0-02 0-14 0-04* 0-068 Nil 
Carbonaceous matter 5 — — — | -- 4-10 — 
INKS RIEY Boe cabins eipeods a UU fe 2 es U et Ni - 5 
uoss on ignition.............% S| O50 7 ae ome sf 6°25 0°27 
| . } ed?” Ghia 
TOPAT «ccc 2 ae eccees |) LOCOS Om 97-67 100-16 99-29 99-71 99-97 
| 
Re ssaptvessvsBica toad edad at sacar SE | 56-74 60-07 48-60 52-09 50-69 66-23 
Demon tela sysaie site ¥os ena os escape cease Trace Trace 0°17 0-02 0-202 0-004 
GPR es eects ashoeenae. ae 0-10 0-02 0-014 0-39 0-068 | Nil 


* Determined as SO3. 


I.—Titaniferous magnetite, Rhenosterfontein No. 887, Rustenburg District, Transvaal. 
Ii,—Iron ore, Kromdraai No. 459, Pretoria District. 
IiIl.—“* Magnetic quartzite’ (outcrop specimen), Pretoria Townlands. 
IV.—Clay-band ore (at depth of 148 feet), Pretoria Townlands. 

V.—Carbonaceous iron ore, Prestwick, 16 miles north-east of Dundee, Natal. 
VI.—Hematite ore, Buffelshoek No. 151, Crocodile River Iron Fields, Transvaal. 


The iron content of the rock ranges 
from 40.5 to 54 per cent., and the 
average silica content ranges from 18 
to 21 per cent. The ore attains its 
best average grade on the Pretoria 
Townlands. The analysis of a repre- 
sentative sample is given in Table I. 


(a) This is an extraordinarily per- 
sistent bed of fine-grained arenaceous 
oolitic ironstone ranging from 7 feet 
in thickness, which can be followed 
for hundreds of miles. It is conform- 
ably interstratified with the quartzites 
and shales of the Timeball Hill Zone 
of the Pretoria series, which near Pre- 


toria, dip to the north at an average 
angle of 25 degrees. It consists of 
small ooliths made up of alternating 
concentric layers of martite, hematite, 
and chamosite, detrital grains of 
quartz and crystals of magnetite. The 
magnetite crystals replace oolites and 
quartz grains alike, and are evidently 
due to the recrystallisation of part of 
the iron oxide present. 


(b) This is a thin bed of oolitic iron- 
stone, ranging from 8 inches to 3 feet 
in thickness, which lies about 180 feet 
above the ‘‘ magnetic quartzite.” As 
developed at depth it consists of 
oolites, of chamosite and magnetite 
lying in a matrix of siderite and 
chamosite. Above water-level the 
siderite and chamosite have been 
oxidised to limonite and clayey matter, 
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and the ore has the character of an 
argillaceous ironstone, hence its name. 


(c) This is made up of one or two 
beds of oolitic or recrystallised oolitic 
ironstone lying some little distance 
below the Daspoort Quartzite. The 
average grade of the ironstone is 
rather low, but over considerable 
stretches in the Potchefstroom district 
it ranges from 45 to 52 per cent. 


Iron Ores of the Ecca Series of the 
Karroo System.—Thin seams and at- 
tenuated lenses of iron ore are inter- 
stratified with the sandstones and 
shales of the Coal Measure series 
(Middle Ecca) of the Karroo system at 
many localities in Natal and the Trans- 
vaal. They are up to 6 feet in thick- 
ness, but the average thickness is 
between 18 inches and 2 feet. The ore 
is variable in character. It may con- 
sist of soft earthy limonite and hema- 
tite, or of banded siderite, or, as at 
Prestwick near Dundee, Natal, of car- 
bonaceous spathic ironstone (‘‘ black 
band ’”’ ore). In some localities these 
ores have been converted by the contact 
action of sills of Karroo dolerite into 
hard compact magnetite (Roodepoort 
No. 67, Ermelo District, Transvaal). 

The ores are for the most part of 
excellent quality, but the available 
reserves are unfortunately very small 
as ivon ore reserves are reckoned and 
probably inadequate in themselves to 
afford the basis of a permanent iron 
industry. An analysis of the Prest- 
wick ore, above referred to, is given in 
Table I 

4. Important hematite deposits of 
the Lake Superior type, that is, secon- 
darily enriched sedimentary ores de- 
posited originally as sideritic cherts, 
occur in the Crocodile Ward of the 
Rustenburg District of the Transvaal, 
the deposits lying athwart the Croco- 
dile River between latitudes S. 24° .35/ 
and 24° .40/. They take the form of 
lenticular or tabular deposits occurring 
at the base and at the top of a thick 
zone of banded ironstone. This is 
referred by some geologists to the base 
of the Pretoria series and by others to 
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the top of the Dolomite. The latter 
view has much to support it. The in- 
dividual deposits are up to 1,000 yards 
in length and up to 50 feet in thick- 
ness. The hematite is of exceptional 
purity (see Table I), and these are 
without doubt the most important 
occurrences of high-grade iron ore so 
far discovered in South Africa. 

The ore clearly owes its origin to a 
process of secondary concentration 
whereby the original siliceous layers 
of certain sections of the zone of rock, 
that is now banded ironstone, were 
replaced by secondary iron oxide, 
giving rise to bodies of massive ore 
composed of alternating layers of 
primary and secondary hematite. 

There are also extensive occurrences 
of the same type of ore in the Klipfon- 
tein-Thakweneng Range north of Post- 
masburg in Griqualand West. 

The Blink Klip Breccia of Griqua- 
land West.—Forming a special phase 
of this type of deposit are the yery 
extensive occurrences of iron ore in 
the uppermost horizon of the dolomite 
series near Postmasburg in Griqualand 
West. They represent, according to 
Dr. A. W. Rogers, a concentration of 
iron from the originally overlying 
Pretoria beds along fissures and cir- 
cular or elliptical areas of subsidence 
in the dolomite. The ore, as typically 
developed, is a breccia composed of 
fragments of banded jasper cemented 
together by hematite, the silica of the 
jasper fragments being often complete- 
ly replaced by hematite. Near Post- 
masbure the Blink Klip Breccia, as it 
is termed, outcrops at intervals over a 
distance of 45 miles in the Gamagara 
Ridge. The iron content ranges from 
38.1 to 67.4 per cent., and very large 
reserves of high grade ore are believed 
to be available. 


Deposit on Magdala No. 818, Zout- 
pansberg District, Transvaal.—What 
is taken to be a highly metamorphosed 
deposit of the Lake Superior type was 
discovered some years ago on Magdala, 
No. 818, situated 14 miles south-east 
of Messina. The ore, which is of 
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great purity, is a massive coarsely 
crystalline aggregate of hematite and 
magnetite. 


Iron Smelting Establishments. 


Four blast furnaces for the produc- 
tion of pig iron have so far been 
erected in the Union. The earliest, a 
very primitive type of furnace, was 
put up many years ago at Sweetwaters, 
near Pietermaritzburg, for smelting 
the local ores of the Ecca Series. So 
far as the writer is aware, however, no 
iron was ever produced. 

In 1918 small experimental furnaces 
were erected at Pretoria and Ver- 
eeniging. 

The Pretoria furnace was operated 
for about 18 months, and during that 
period produced some 2,000 tons of 
iron of excellent quality. A mixture 
of ‘“‘ magnetic quartzite’ and “ clay 
band ’’ ores from the Pretoria Series 
were smelted partly with limestone 
from Taungs and partly with local 
dolomite. Mixtures of titaniferous 
magnetite and magnetic quartzite were 
also tried. The furnace was erected 
by the Pretoria Iron Mines, Limited, 
with the object of ascertaining the 
suitability of the various ores and 
fluxes tested, and having satisfied 
themselves on these matters, operations 
were suspended in 1920. It is pro- 
posed as soon as adequate capital can 
be raised to erect a much larger fur- 
nace and steel works on the same site. 

The furnace erected at Vereeniging 
by the Transvaal Blast Furnace Com- 
pany, Limited, was similarly employed 
for a short time in testing mixtures of 
Kromdraai and Ermelo ores. 

More recently a much bigger fur- 
nace, with a capacity of 150 tons of 
iron per diem, has been erected at 
Newcastle, Natal, by the Newcastle 
Iron and Steel Company, which has 
been absorbed by the Union Steel 
Corporation, Limited. It is proposed 
to smelt ore from Prestwick, near Dun- 
dee, using Taungs limestone as flux, 
and Vryheid and Waschbank coke as 
fuel. Part of the iron produced will 
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be conveyed to Vereeniging for con- 
version into steel in the open-hearth 
furnaces there installed. 


E}.—Coprer. 


General.—Copper occurs in the 
Union in the Transvaal, Cape, and 
Natal Provinces, but in Natal the 
deposits discovered have not been com- 
mercially exploitable. In the Cape 
Province the only deposits that have 
proved of much economic importance 
are those of Namaqualand, but at 
Areachap, to the west of Upington, a 
copper lode has been opened up in the 
Kheis quartz schists, whilst quartz 
veins carrying copper are also present 
in various parts of Hay, Gordonia, and 
Prieska, in the same and younger for- 
mations. In the Mount Ayliff district 
of Hast Griqualand, copper pyrites and 
pyrrhotine have also been found in 
association with nickel and a certain 
amount of platinum, along the junction 
of the Karroo sediments with the great 
mass of intrusive norites forming the 
Insizwa Mountain. In the Transvaal 
the only producer so far has been the 
Messina Company, operating in the 
Zoutpansberg District, but there are 
numberless ancient surface working for 
copper in the northern districts, and as 
development of the country proceeds, 
some at least of these will doubtless 
prove workable propositions. As this 
copper area lies in latitude 22° 15’ and 
at an altitude of less than 2,000 feet, 
it was at one time regarded as unin- 
habitable by white families, and in the 
early days the Messina Mine was 
frequently shut down owing to all 
hands suffering from malaria. Strin- 
gent anti-malaria precautions have 
since been taken, and it is satisfactory 
to note that the health conditions for 
several years past have been excellent, 
and that fever no longer causes any 
appreciable inconvenience. 


Production of Copper.—The follow- 
ing table gives particulars of the value 
of copper sold in and shipped from the 
Union from 1857 :— 
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Copper ORE SOLD orn SHIPPED, UNION, 1857-1926. 
Cape. Transvaal. 
i 
: Year. | - a aie 
| Tons. oak Value. Tons. | pence | Value. 
| 
| | | 

£ | £ 

LC eS Vi OP act oy ee exer pe OI [= 22.343 _ 605,458 — = | — 

SES = SL ee. ee 21500 9) 4,308,433 —— a 

USSS=NOOR Myraeaeeenebenise ee He 943,658 18-99 8,336,509 - — — 
GOA avthr..2s Rrt seenesobiee ite -- oo — 14 — 668 
TO0S—09 sania tye steiotensieas.. * * 484,833 981 * 30,934 
TOVOSUAS (Sve). cae so aes ee « 13,858} 47°30} 430,901 | 5,428 44-95 | 126,442 
POUR Ge ethane ree oo. Metre es | 13,973 44-48 517,208 | 14,996 43-38 | 525,106 
TOUGEA Gan: Sete Dees 10,599 44-52 474,076 12,243 47-40 | 663,304 
DOU i vetievevecw tee see er ERC rey 10,525 47-66 550,642 9,606 51:44 575,398 
PO Be is mae else MR dbses 6 | 1,669 48-51 68,622 5,206 53-28 273,483 
VOM OIG recennteeenetets ete Bore se 276 74-62 17,656 4,610 60-70 216,789 
TODO cera cen eee nen cee ene 7,892 38-33 255,157 2,988 64:61 163,112 
ODM Seriecs aru tae oe eee enna es 1138 72-60 5,026 45 51°27 1,420 

W922! Sac Me era euietawn rats acde dhate 706 93°33 38,622 — — | — 
1 NOP 23T ei, eres Py OR Sean «tae 2,846 97-19 | 159,713 | 6,613 61:03 | 244,798 
RO AY siecccws cvteeesh oe, eine efit E'S ns ee 3,384 97-51 187,745 | 6,575 85-63 343,079 
GQ Bey Miata. ares eta irs 2,995 98-16 160,074 | 6,967 86-70 354,145 
NOQGURIR GE: Giisde oetciee wel | 3,274 98-46 | 165,017 | 5,961 99-11 329,835 


* No record. + Average of 1911-14. 


{ Mining practically at a standstill. 


§ 3,017 tons concentrates produced in Transvaal, but treatment not completed at end of year. 


In 1922, owing to the low price of 
copper, the Messina Mine, and to a 
large extent the Namaqualand Mines, 
did not produce, but in 1923 the 
Messina Mine recommenced production, 
and is now producing at the rate of 
700 tons per month. The production 
of copper in the Union entirely depends 
on the price of the metal. It may be 
roughly stated that with a price of over 
£70 a ton the production is remunera- 
tive, but below that it is doubtful if 
it can be made to pay. Copper has 
been known to the natives from time 
immemorial, and there are large num- 
bers of small ancient mines from which 
the metal was extracted. It is there- 
fore doubtful whether any sensational 
discoveries of this metal will ever he 
made, though with high prices some 
of these ancient workings may repay 
opening. 

¥F.—Tin. 

Discovery and Mining of Tin.— 

Cassiterite was discovered both in the 


Cape Province and in Swaziland in the 
final decade of the last century, but it 
was not till after the termination of 
the South African war in 1902 that 
serious attention was turned to its ex- 
ploitation. Later, in 1904, cassiterite 
was also found in the Bushveld area of 
the Transvaal, a discovery which has 
since developed in an extremely satis- 
factory manner, so that the Transvaal 
has taken its place as a permanent and 
important producer of tin on the 
markets of the world. 


Three areas are now producing tii: 
G) Cape Province; (11) Eastern Trans- 
vaal and Swaziland (though this native 
territory is not politically incorporated 
in the Union, economically it has no 
separate existence, and is therefore 
mentioned in this statement); (ii1) 
Transvaal Bushveld. 


(i) Cape Provinee.—Cassiterite has 
been found at various points 1n the west 
of the Cape Province, but has only been 
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worked to any extent in the neighbour- 
hood of Kuils River, sixteen miles from 
Capetown, on the Stellenbosch railway 
line. The tin is there found chiefly in 
association with quartz, but to a small 
extent also with greisen, in broken 
lodes traversing the granite of the 
Bottelary-Stellenbosch mass, close to its 
junction with the Malmesbury slates. 
Wolfram is also prominent in the lode 
matter, especially near the surface. 
These lodes have been opened up to 
some extent, and are said to have 
proved rich in places, but the very 
broken character of the deposits has 
hittherto militated strongly against 
successful exploitation. As the result 
of the denudation of the lodes, detrital 
accumulations of cassiterite have been 
found in the creeks leading down from 
the hills, and in the lower lying ground 
towards the south. This alluvial has 
been worked with some success, as 
much as 300 tons of high-grade con- 
centrates having been reported as pro- 
duced in the years 1906 and 1907. 

The total tin shipped from the Cape 
Province up to 3lst December, 1926, 
was 576 tons, valued at £62,482. 

Gi) Eastern Transvaal and Swazi- 
land._The cassiterite in this area is 
only worked as alluvial, but it is un- 
doubtedly derived from the many large 
peginatite veins that traverse the older, 
or grey, granite, which here makes the 
escarpment of the South African 
plateau. These pegmatites have not 
yet been found workable, though 
cassiterite crystals are not uncommon 
in them. This area is subject to a very 
heavy rainfall and strong denudation, 
and in the valleys running down into 
Swaziland ideal conditions exist for 
natural concentration. The tin fields 
extend on both sides of the border, but 
at present the production of tin is 
entirely confined to Swaziland, where 
one corporation holds a_ practical 
monopoly of the stanniferous area. 

The ground is worked by hydraulic- 
ing and sluicing. The cassiterite is 
very coarse, and no mechanical dressing 
is required. About half a million 
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cubic yards of ground is annually 
treated, giving about 1.8 lb. black tin 
per yard. The value per yard is given 
in normal times (with tin at £139) at 
2s. 2d., and the total working cost at 
11.6d. The concentrates shipped carry 
71 per cent. metallic tin, and are 
remarkably free from any deleterious 
impurity. Many of the rarer minerals 
of thorium and tungsten are found in 
the concentrates, but not in commercial 
quantities. At the present rate of 
working it is stated that the known 
deposits are sufficient for twenty years. 
The export from these fields is about 
300 tons cassiterite per year; but this 
is not included in the returns for the 
Union. 

(iii) Transvaal Bushveld.—In the 
central or Bushveld area of the Trans- 
vaal, cassiterite was first discovered in 
1904. This area is geologically notable 
as consisting of an immense lacolite of 
red granite, intrusive between the 
Pretoria and the Waterberg formations. 
With its subsidiary felsites and con- 
tact zones of metamorphic alteration 
this covers an area of some 250 miles 
from east to west by 100 miles from 
north to south. Cassiterite is found 
both in the granite and in the felsites 
and sedimentary rocks in direct contact 
with it. In the felsites the mineral 
occurs irregularly along joints and 
bedding planes, and so far the work- 
ings in this rock have never been 
attended with success. 

In the sedimentary rocks the Rooi- 
berg and Leeuwpoort mines have been 
working most successfully in fissure 
veins, traversing a mass of quartzites 
and shales, of undoubted sedimentary 
origin, which are enveloped in the 
granite. At Rooiberg these veins are 
vertical, and do not carry more than 
1 per cent. to 1.5 per cent. of tin, but 
their value consists of lateral enrich- 
ments which pass off into the bedding 
planes of the country rock and give 
pockets and bonanzas of phenomenal 
richness. Unfortunately, these off- 
shoots have only so far been found near 
the surface, none of importance having 


186 


been encountered below 100 feet. At 
_ Leeuwpoort the veins are not highly in- 
clined, and are richer in themselves 
than at Rooiberg, but, on the other 
hand, only one notable enrichment in 
the country rock has been found. 

Besides pyrites, specularite, and a 
small amount of mispickel, no other 
metallic minerals are of obvious occur- 
rence in these deposits. 

The character of the deposits at 
Rooiberg and 4Zaaiplaats and _ the 
methods of mining were more fully 
described in previous issues of the 
Umion Year Book (Nos. 1 to 4). 

The crushing and dressing plants on 
the larger mines are thoroughly well 
equipped and up to date. After the 
preliminary concentration the concen- 
trates are calcined and redressed, the 
resultant cassiterite for export contain- 
ing from 65 per cent. to 70 per cent. 
metallic tin. All the cassiterite pro- 
duced is exported to the Malay States, 
a more favourable market for the class 
of product being obtained there than 
in England. 

In 1917 the Zaaiplaats Tin Mining 
Company began smelting tin for con- 
sumption in the Union. This was a 
war measure and was successful during 
the War, but was discontinued in 1921, 
when normal conditions returned. 

Smelting was also started at Leeuw- 
poort and was continued during the 
period of the War, but, owing to the 
impure nature of the ore, work was dis- 
continued soon after peace was 
declared. 

With regard to the permanence of 
the production of tin in the Transvaal, 
the area over which it occurs is so large 
and the difficulty of locating the out- 
crops of the pipes so great, that though 
it seems unlikely that any great ex- 
pansion will occur at any one period, 
yet it is probable that the discovery 
of new properties will go on for very 
many years. 


Production of Tin.—The production 
of cassiterite in the Union since 1911] 
has been as follows :— 
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Propvction oF Trn mw Union, 1911-26. 


| 
Year. Quantity. Value. 
Tons £ 
(2,000 Ib.). 
3,533-729 411,871 
2,932 208 367,699 
3,671-907 436,550 
3429-234 | 311,391 
3,441-353 | 331,420 
3,264- 068 339,571 
2,678 560 346,016 
2,206 - 042 440,995 
1,630-168 277,925 
2,463-219 435,680 
1,424-534 139,688 
612-154 59,986 
1,424 170,337 
2,051 305,398 
1,939 304,552 
1,791 310,899 


G.—OrTHER METAtLs. 

1. General.—The exploitation of the 
mineral resources of South Africa has 
been of such recent growth, and the 
expansion of the gold, diamond, and 
coal industries has been so rapid and so 
profitable, that nearly all the available 
capital has been devoted to those in- 
dustries, and in the past it has usually 
been only as a matter of accident that 
the presence of other minerals has been 
recorded. In the last ten years, how- 
ever, the profitable exploitation of the 
tin mines and of the Messina Copper 
Mine has turned more attention to the 
question of base and rare metals, and 
though as yet very little capital has 
been spent on the exploitation of these, 
there is every reason to hope that they 
occur in sufficient quantities to become 
a permanent source of riches to the 
country. 

2. Antimony.—This occurs as anti- 
monite in the gold reefs of the northern 
line of the Murchison Range in the 
Zoutpansberg District of the Transvaal, 
in a very pronounced contact zone. 
The reefs extend for some thirty miles. 
They are to a certain extent lenticular, 
but occurring again and again on the 
same horizon, and being up to 20 feet 
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in width, make workable masses of ore, 
which have been developed down to a 
depth of 200 feet. 

The ore contains from 6 per cent. to 
60 per cent. antimonite and from 3 dwt. 
to 1 oz. of gold to the ton. Formerly, 
the antimony was regarded as worth- 
less and as preventing the working of 
the gold. Recently a railway has 
penetrated the neigbourhood, which is 
only some 200 miles from the port of 
Delagoa Bay, and a considerable 
quantity of hand-picked antimonite 
was exported during the early part of 
the War period. An attempt was also 
made to work one mine by a wet pro- 
cess, which included the solution of 
the antimonite in caustic soda and the 
recovery of gold from the residues by 
cyanide. This process, however, failed, 
and the mine is now shut down. 

During the War period a certain 
amount of fused antimonite was also 
produced by one mine. This was 
reduced to antimony in Johannesburg, 
and was used by the South African 
Railways for the production of white 
metal. Since the declaration of peace 
this work has been closed down. 

Antimonite also occurs and has been 
opened up, showing a workable mass of 
ore, in the Steynsdorp Division of the 
Barberton District. 

3. Arsenic.—This occurs as a 
deleterious impurity in many of the 
gold mines which are situated in contact 
belts and in some of the tin mines. In 
other of the tin mines it is an essential 
constituent of the pipe-like chutes 
which carry the cassiterite. In only 
two cases, however, is there sufficient 
arsenic in the concentrates to make its 
recovery payable. The first of these is 
the Consort Gold Mine, near Barber- 
ton, and the second was the Stavoren 
Tin Mine. 

As some £80,000 worth of arsenate 
of soda for sheep and cattle dips is 
used annually in the Union, it is very 
desirable that further  arsenious 
deposits should be developed. 

4. Barium. — The existence of 
barytes has been noted in the Transvaal 
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at several points in the Bushveld area, 
and also at Saltpetre Kop and Spiegel 
River in the Cape Province, but so far 
there has been no attention paid to this 
mineral. 


5. Bismuth.—The occurrence of bis- 
muth has been reported in some of the 
gold ores of the Sabi District and in 
one of the tin mines (Stavoren), but 
neither occurrence is of commercial im- 
portance. 

In 1897 a very rich mass of bisniuth- 
ite, from which several tons were ex- 
tracted, was found on the farm 
Geweerfontein No. 604, in the Bush- 
veld Granite area of the Transvaal. A 
certain amount of work has recently 
been done on this deposit, but with 
indefinite results, and the work is now 
suspended, though indications point to 
the fact that this is one of the pipe-like 
deposits of this area from which any 
results may be obtained. Recently a 
bismuth deposit has been located on the 
farm Rhenosterhoekspruit No. 662 in 
the Waterberg district. 


6. Chromite.*—Stratiform segrega- 
tions of chromitite or chromite rock 
have a very wide distribution in the 
lower part of the norite zone of the 
Bushveld Igneous Complex. The 
chromite seams or layers can generally 
be referred to two or more horizons 
and such chromite horizons have been 
traced in the Lydenburg and Rusten- 
burg Districts for scores of miles. 

The chromite seams range in thick- 
ness from an inch and less to 6 feet. 
Some of them have been proved to be 
continuous over a stretch of several 
miles. In other instances they are len- 
ticular and do not persist for any great 
distance along the strike. The chromi- 
tite seams conform strictly to the 
general pseudostratification of the 
rocks of the norite zone. They are in 
consequence inclined at angles of from 
5° to 30°. 

The chromitite has, as a rule, a 
peculiar mottled appearance and con- 
sists of pseudo-phenocrysts of bronzite 
crowded with minute chromite crystals 


* By Percy A. Wagner, Geological Survey. 


set in a base composed of larger 
chromite crystals. In addition to the 
minerals named, subordinate amounts 
of calcic felspar and diallage are 
present. The chromic oxide content of 
the chromitite ranges from 28 to 49 
per cent., the average being somewhere 
in the neighbourhood of 40 per cent. 
The biggest and richest deposits are in 
the Lydenburg District, where the 
chromite rock is at present being mined 
on the farms Mooihoek No. 147 and 
Grootboom No. 186. The ore averages 
between 42 and 46 per cent. of Cr,0,. 
In the Rustenburg District the average 
gerade is between 38 and 42 per cent. 
Cr,0;. 

A feature of the Bushveld chromite 
which distinguishes it from the 
Rhodesian chromite is its richness in 
ferrous oxide of which it contains from 
24 to 28 per cent. The high iron con- 
tent is regarded as a disadvantage so 
far as the manufacture of ferro-chrome 
is concerned. This seems to be an 
anomaly and one that is likely to be 
removed as further progress is made in 
the metallurgical treatment of chrome 
ores. 

The following are analyses of two 
typical specimens of bushveld chromi- 
tite :— 


i Tile 
| 
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AVION AE, PSR 11-70 13-85 
GrsOe hard. curt. t 46-50 44-25 
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MNO. crane oa 0-65 n.d. 
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INGO amctas a. cee | 9-50 9-40 
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aS HOE shan pete on | — trace 
IB Ose tees spas | = a 
Robe ae eae tste otcte te iretn's trace trace 
HO ae | ls ils 
Mo posts: | 2700 0-15 
TOTAI. «1. 001 | 97-56 99-50 
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[.—Chromitite, Mooihoek No. 147, Lydenburg 
District. 

TI.—Chromitite, Kroondal No. 177, Rustenburg 
District. 
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Some varieties of the bushveld chro- 
mitite contain notable amounts of 
platinum metals. 

A start was made during 1924 with 
the exploitation of the bushveld chro- 
mite deposits. During 1925 there were 
shipped 12,474 long tons, valued at 
£21,001. Of this total 5,477 tons, 
valued at £10,568, came from the 
Lydenburg District, and 6,997 tons, 
valued at £10,433 came from the Rus- 
tenburg District. 

Lydenburg District chromitite con- 
taining 44.5 per cent. of Cr,0, can be 
delivered f.o.r. Delagoa Bay at 40 
shillings per long ton, and ore contain- 
ing 42.5 per cent. Cr,O, at 35 shillings 
per long ton. The available reserves 
are, as already indicated, very large. 

Less important chromite deposits 
occur in association with the ancient 
ultrabasic rocks of the Swaziland 
System in the northern Transvaal. 


7. Cobalt.—Cobalt was one of the 
first minerals to be worked in the 
Transvaal, an extremely valuable com- 
plex ore, which fetched several hun- 
dred pounds per ton, being exported 
from the farm Kruis River, in the 
north Middelburg District of the Trans- 
vaal, in the early eighties of the last 
century. The deposit occurred in the 
contact zone of the bushveld granite, 
but owing to its irregularity, the mine 
soon closed down, and has not been 
reopened. Several other cobalt 
deposits, also connected with the bush- 
veld granites, were opened in 1906 
near the railway at Balmoral. These 
mines were never carried to the pro- 
ducing stage, but, with the attention 
which is now being paid to this 
mineral, it is probable that they will 
soon receive renewed attention. 

Some notes by Dr. EH. T. Mellor, on 
the field relations of these Transvaal 
cobalt lodes, were published in the 
Transactions of the Transvaal Geolo- 
gical Society for 1915. 


8. Lead.—Before the introduction of 
breech-loading arms and fixed ammuni- 
tion, lead for bullets was smelted in 
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the Transvaal, but the introduction of 
fixed ammunition killed that embryo 
industry. Later, in 1892, argentiferous 
galena was mined and smelting works 
were erected near the present railway 
station of Argent, some fifty miles east 
of Johannesburg. Owing to the cir- 
cumstances existing at that time these 
works were shut down in 1896. 
Recently they have been reopened and 
an up-to-date concentration plant on 
the flotation principle, together with 
modern smelting furnaces, has been 
erected and a regular output of lead 


and silver has been obtained since 
November, 1921. There is in this 
locality a small mass of intrusive 


granite similar to that of the bushveld, 
and surrounded in a similar manner 
with a norite margin. In this norite 
highly inclined galena-bearing fissures 
occur. These are up to a few feet in 
width and carry extremely rich courses 
of ore. Galena also occurs -widely 
diffused in irregular deposits in the 
dolomite. Formerly these deposits 
were only exploited in a very small 
way to supply some local ore reduction 
work on the Rand. It has recently 
been discovered, however, that some of 
these deposits in the outcrop at least 
are rich in vanadium. 

9. Mercury.—Traces of native mer- 
cury have been reported from various 
parts of the country, but most of these 
are probably due to accidental salting. 
In the Barberton District cinnabar 
occurs in the contact zone between the 
sedimentary formation and the granite 
that is intrusive in it. The quantity 
of cinnabar in the ore (an altered 
quartzite) appears almost payable. The 
claims containing the deposit have been 
held for years and a good deal of 
money spent in developing them, but 
so far no attempt actually to extract 
the mercury has been made. 

10. Manganese. — Manganiferous 
earth of inferior quality is of frequent 
occurrence in the Transvaal. Pyrolu- 
site of good grade occurs in the form of 
veins in the older rocks of the Cape 
Province and in the neighbourhood of 
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Pretoria, but the veins are in all cases 
small and much mixed with gangue. 
In the Krugersdorp District, on the 
farm Elandsvlei, and on neighbouring 
farms, there are large lateroidal 
deposits of high-grade pyrolusite from 
which cobbed ore containing 59 to 63 
per cent. MnO, can be obtained. These 
deposits, which occur in areas from 
which the dolomite has been almost 
but not quite denuded, appear to be of 
very considerable extent, and are easily 
mined. Supplies of this mineral quite 
equal to any local demand which may 
spring up, will therefore be obtainable 
at an economic price, but it is doubt- 
tul whether it will be possible to 
develop a profitable export trade. 

In the Journal of Industries for 
January, 1919, appears a summary of 
the distribution of manganese ores 1n 
the Union as known at that date. 
More recently an important new supply 
was discovered west of Kimberley, 
stretching for some 40 miles from Post- 
masburg northwards along the Gama- 
gara Ridge. The bulk of the ore is 
compact very hard psilomelanes, con- 
taining 42 to 58 per cent. of metallic 
manganese, no phosphorus and up to 
7 per cent. of silica; the ore forms a 
sheet interbedded in the slates of the 
basal portion of the Matsap Series and 
up to 20 feet thick. The ore is very 
hard and in excellent physical condi- 
tion for export. Very large quantities 
to be reckoned in millions of tons are 
available. This occurrence is very 
promising; a detailed description will 
be found in Vol. 29, 1926, of the Trans- 
actions of the Geological Society of 
South Africa. 

11. Molybdenum.—This occurs in 
Natal as molybdenite, disseminated 
through a horizontal sedimentary sand- 
stone of Karroo age in the neighbour- 
hood of certain igneous intrusions, but 
its extent is not yet known. It also 
oceurs in the northern Transvaal and 
in Namaqualand, disseminated through 
pegmatite veins in the granite and 
eneiss, also in the tin pipes of the bush- 
veld area. 
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So far this mineral has not been 
sought for, nor have occurrences been 
developed, and it is quite possible that 
payable deposits may be found if 
attention is directed to it. 


12. Nickel.—The occurrence of 
nickel has been noted in many parts of 
the Transvaal Bushveld Complex, in 
the Barberton area, in the Cape Pro- 
vince, and also in Natal, but the only 
three deposits which appear at the 
present time to have prospects of eco- 
noniic importance are those at Insizwa 
in the Cape Province, at Vlakfontein 
No. 902 in the Rustenburg District of 
the Transvaal, and in the Barberton 
District. At Insizwa and Vlakfontein 
the ore occurs as pyrrhotite mixed with 
caleopyrite and pentlandite, and is 
apparently formed by a magmatic con- 
centration in the base of large norite 
sheets. 

At  Vlakfontein a _ considerable 
amount of prospecting has been done, 
and the results justify further work, 
but this is unfortunately beyond the 
means of the present owners, who are 
attempting to get more capital into the 
venture. 

The Vlakfontein deposits are fully 
dealt with in Geological Survey 
Memoir No. 21 by P. A. Wagner. 

At Insizwa development is proceed- 
ing by means of a long adit calculated 
to tap the deposit at depth, but this 
adit has not yet reached its objective. 

At Barberton a sedimentary bed has 
recently been discovered carrying a 
nickel ore of up to 25 per cent. The bed 
is up to 8 feet in thickness, and though 
not yet developed, appears to be per- 
manent in character. The ore appears 
to occur in the form of an entirely new 
mineral—a magnetic iron-nickel oxide. 
Sulphur is absent, and the mineral 
reduces easily and runs down into a 
metallic button carrying about-54 per 
cent. nickel. If the deposits open up 
well, the mine should prove valuable. 

A full description of the occurrences 
of nickel known in the Union at that 
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date, and of these deposits in particu- 
lar, appeared in the Journal of 
Industries for November, 1919, while a 
preliminary report on the Barberton 
occurrence was published in the same 
Journal for June, 1920. 

18. Osmiridium.—This rare mineral 
is contained in the auriferous con- 
glomerates of the Rand. It is referred 
to at some length in the section devoted 
to the platinum metals. 

14. Platinum Metals.*—It has been 
established during the five past years 
that the Union of South Africa has 
vast reserves of the platinum metals, 
and there is every prospect of her 
becoming ultimately the chief producer 
of these metals. 

The main sources of supply actual 
and potential are: 

(1) the gold-bearing conglomerates 

of the Witwatersrand ; 

(2) the magmatic and contact meta- 
somatic deposits of the Bush- 
veld Igneous Complex. 

_They will be dealt with in the order 

given. 

(1) Platinum metals to the value of 
over £170,000 were recovered during 
1925 on the Witwatersrand as a by- 
product of gold mining. They are con- 
tained in the ‘‘osmiridium”’ concentrate 
recovered on the corduroy and blanket 
tables that have replaced the amal- 
gamation plants formerly employed on 
the Rand mines. The concentrate is 
at present the chief source of the 
world’s supply of iridium. It consists 
of a number of different minerals and 
contains from 28 to 35 per cent. of 
iridium, 32 to 39 per cent. of osmium, 
9 to 15 per cent. of ruthenium, 6 to 11 
per cent. of platinum, and from .1 to 
.5) per cent. of rhodium. In addition 
small amounts of gold are invariably 
present. The concentrate is shipped to 
England. In 1925 it realised an 
average of £28 per oz. and in 1926 an 
average of £15. 

The total quantity of ‘‘ osmiridium ”’ 
contained in the conglomerates of the 
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Witwatersrand System must be enor- 
mous. The available reserves though 
large, are limited by the fact that it 
would never pay to recover the con- 
centrate except as a by-product of gold 
mining. The output will thus neces- 
sarily remain proportional to the out- 
put of gold on the Witwatersrand, and 
in particular to that of the mines 
working the more productive sections 
of the Far East Rand where the bulk 
of the ‘“‘osmiridium’’ comes from. It 
will eventually decrease pari passu 
with the decline of gold production in 
that area. 

(2) The Platinum Deposits of the 
Bushveld Igneous Complea.—These are 
by far the greatest primary platinum 
deposits ever discovered, and their true 
magnitude does not as yet appear to 
have been realized by engineers and 
financiers in Europe and America. 

The Bushveld Complex itself is a 
vast body of plutonic and volcanic ig- 
neous rocks occupying an area of some 
15,000 square miles in the central 
Transvaal. It consists in its outer or 
lower portion of norite and allied 


rocks, and in its inner or upper portion. 


of granite, granophyre, and felsites. 
The platinum deposits are contained in 
the norite which is in the form of a 
great basin-shaped sheet. AIl the im- 
portant occurrences so far discovered 
are confined to the lower portion of this 
sheet. They are of four main types, 
namely :— 

(a) Hortonolite-dunite deposits ; 

(5) Chromitite deposits; 

(c) Deposits in which platinum is 
associated with magmatic nickel- 
copper-iron sulphides; 

(d) Contact metasomatie deposits in 
altered dolomite and _ sheared 
banded ironstone immediately 
underlying platinum - bearing 
norite and pyroxenite. 

In addition to these primary deposits 
there are also eluvial and alluvial 
deposits. 

(a) Hortonolite-dunite Deposits.— 
These take the form of pipe or parsnip- 
shaped segregations of hortonolite- 
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dunite in olivine-dunite and diallagite- 
pegmatite. A considerable number of 
deposits have been found, but so far 
only three have been proved to be 
worthy of exploitation. They are 
situated in the western part of the 
Lydenburg District, on the farms On- 
verwacht No. 380, Mooihoek No. 147, 
and Driekop No. 170. A fourth 
occurrence, which is giving promising 
platinum ‘values, has recently been 
found on the farm Mooihoek No. 147, 
in close proximity to the one above 
referred to. It is too early, however, 
to express a definite opinion on it. 

The most important occurrence is 
that on the farm Onverwacht No. 380, 
the property of the Transvaal Consoli- 
dated Land and Exploration Company, 
Limited. It measures 60 by 60 feet at 
the surface, the outcrop being roughly 
circular. It has been followed to a 
depth of 250 feet and clearly extends 
far below this. It is becoming 
gradually smaller in depth, and 
apparently has the shape of a very 
elongated parsnip. The platinum con- 
tent of the dunite varies from 1 dwt. 
to 1,213 dwt. per short ton, the average 
being probably between 10 and 15 dwt. 

A plant capable of treating 3,000 
tons per month has been erected, and is 
now producing about 850 ounces of 
platinum sponge per month. This is 
being sent to England for further 
refining. 

The dunite occurrences on Mooihoek 
and Driekop which are the property of 


the Lydenburg Platinum Areas, 
Limited, are also being actively 
developed. A treatment plant with a 


capacity of 1,500 tons per month, 
which deals with the ore of both occur- 
rences, has been completed and is pro- 
ducing an average of 350 ounces per 
month of platinum metals. 


(b) Chromitite Deposits.—Reference 
has already been made to the chromi- 
tite seams occurring in the lower part 
of the norite zone. It had been known 
for years that the chromitite in places 
carries small amounts of platinum, 
and fairly high assays were 
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occasionally recorded. Speaking 
generally, it was found impossible to 
repeat such assays, and up to six 
months ago no occurrence had been 
located that gave consistent platinum 
values over even a short distance. 
Recently, however, there have been 
opened up in the extreme northern 
part of the Lydenburg District on the 
farm Zeekoegat No. 312 and Forest 
Hill No. 342, two considerable stretches 
of platinum-bearing chroniitite which, 
wherever sampled, have given assays 
of from 1.5 to 12 dwt. per short ton. 
The deposits are being systematically 


tested. 
(c) and (d), Deposits in which Plati- 
num is associated with Magmatic 


Nichel-copper-iron Sulphides and Con- 
tatct Metasomatic Deposits.—Here 
belong the huge deposits on the 
Merensky and Main Potgietersrust 
horizons. The former has been traced 
at intervals for a distance of 90 miles 
in the Pietersburg and Lydenburg 
Districts, and for a distance of over 120 
miles in the Pretoria and Rustenburg 
Districts. 

Ag developed in the Lydenburg Dis- 
trict the Merensky ‘‘reef,’’ as it is 
popularly termed, is a remarkably per- 
sistent inclined sheet or layer of 
pseudoporphy ritic pyroxenitic diallage- 
norite carrying small disseminated sul- 
phide specks, or secondary minerals 
derived from the sulphides. The sheet 
ranges in thickness from 38 to 35 feet 
and has an average dip of 14°. Where 
thin, it carries platinum throughout; 
where thick, that mineral is generally 
concentrated in its uppermost portion. 

In the Rustenburg District the pla- 
tinum-bearing layer ranges from 3 to 
6 feet in thickness and i is composite in 
character. I+ consists in its upper por- 
tion of light-coloured pseudoporphyri- 
tie diallage-norite. This merges down- 
ward into pseudoporphyritic pyroxe- 


nitic diallage-norite or  felspathic 
pyrosenite underlain, as a_ rule, 
by a thin seam of chromite-rich 


norite or chromitite, known as the 
“chrome band.’’ The ‘‘reef’’ proper 
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is everywhere underlain by a sheet of 
spotted anorthosite. This in places 
carries notable amounts of platinum to 
a distance of from 6 to 80 inches below 
the ‘‘ chrome band.” 

The platinum content of the 
Merensky ‘‘ reef’’ ranges from 1 dwt. 
to 246 dwt. per short ton. In the 
Lydenburg District it has been proved 
over miles to average between 2 and 3 
dwt, per ton. Shorter stretches carry 
higher values. Thus on Onverwacht 
No. 330 a sector 900 feet long averages 
5.5 dwt. over 48 inches. On the ad- 
joining farm Winnaarshoek No. 349 an 
even more promising stretch has been 
opened up. In the Rustenburg Dis- 
trict the average platinum-content 
appears to be higher than in the Lyden- 
burg District. One 18,000-ft. stretch 
on the farms Klipfontein No. 588 and 
Kroondal No. 177, sampled at intervals 
of from 300 to 450 feet was found to 
average 6.5 dwt. over 38 inches. 

The Main Potgietersrust Horizon, 
which has been traced for a distance of 
over 20 miles in the portion of the 
norite zone trending north-north-west- 
ward from Potgietersrust, is probably 
the equivalent of the Merensky Hori- 
zon. It consists of a thick sheet of 
pseudoporphyritic diallage-norite en- 
closing big lenticular bodies of coarse- 
grained felspathic bronzitite . Only the 
latter rock and a coarse-grained horn- 
blende norite into which it passes 
locally carry notable amounts of plati- 
num. On Sandsloot No. 276 the entire 
thickness of the horizon amounting 
here to 148 feet is occupied by these 
rocks. The uppermost 80 feet average 
over 3 dwt. of platinum per ton. 

On the adjoining farms Vaalkop No. 
256 and Zwartfontein No. 121 the ore 
horizon has the same characteristics, 
but here it rests on dolomite or more 
correctly, cale and magnesia silicate 
rocks derived from dolomite. These 
rocks for a considerable distance from 
the igneous contact have suffered im- 
pregnation with platinum and _ sul- 
phides, so that we here have magmatic 
deposits in juxtaposition with contact 
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metasomatic deposits. In trench No. 1 
on Vaalkop, where the composite ore 
body has been carefully sampled, it 
averages 7 dwt. over a_ width, 
measured horizontally, of 100 feet. On 
Zwartfontein are among the most im- 
ing values have been obtained. The 
platinum deposits on Vaalkop and 
Zwartfontein are among the most im- 
portant so far opened up in the Bush- 
veld Complex. 


Available  Reserves—From the 
nature of the deposits on the Merensky 
Horizon it is to be expected that plati- 
num values of the order of magnitude 
of those obtained at the surface will be 
found to persist to the greatest depth 
ever likely to be reached in mining. 
This and the figures previously given 
will make it clear that the available 
reserves of platinum-bearing rock on 
this horizon are practically unlimited. 


Treatment of the Ores.—A pilot 
plant with a capacity of 100 tons per 
diem, using oil flotation in conjunction 
with all-sliming, has been in operation 
on the Potgietersrust Fields for some 
time past. Results so far have been 
disappointing, the percentage extrac- 
tion of the platinum metals being only 
about 65 per cent. It is proposed, how- 
ever, to modify the process by remov- 
ing the coarse particles of platinum by 
mechanical concentration as a pre- 
liminary to sliming the ore. It is 
hoped by this means to obtain a much 
better extraction. As soon as this is 
accomplished large treatment plants 
are to be erected. The most important 
will be at Rustenburg. 


15. Silver.—The only silver won has 
hitherto been that contained in the 
gold bullion, of which it forms about 
10 per cent. by weight. The opening 
of the lead mines near Argent, which 
are known as the Transvaal Silver 
Mines, added considerably to the sil- 
ver production, the galena of these 
mines carrying up to 80 oz. of silver 
to the ton. Unfortunately the amount 
of workable ore contained in these 
deposits proved to be limited and 
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16. Sulphur.—tThere are no sulphur 
deposits of anything but scientific 
interest in the country, nor are any 


suspended during 


large deposits of massive pyrites 
known, except at Areachap in the 
Cape, near Upington. This mine, 


however, is in such an inaccessible 
position that its product cannot hope 
to compete on equal terms with the 
imported article. 

There are many gossan outcrops in 
the older formations of the country 
which have not yet been opened up, 
and which may lead to sulphide depo- 
sits of magnitude. At present the 
auriferous concentrates from certain 
mines constitute the only source of 
sulphur for the sulphuric acid works 
attached to the explosives factories. 
These concentrates carry up to 45 per 
cent. sulphur, with about 1 oz. of gold 
to the ton. The supply at present is 
only some 250 tons per month, while ‘ 
the demand is at least 1,500 tons, the 
balance being made up by importation. 

A comprehensive article on this 
subject appears in the Journal of In- 
dustries for November, 1920. 


17. Thortwm.—Monazite occurs in 
many places in more than samples 
around the margin of the Transvaal 
Bushveld Complex, as do various other 
rare minerals; but no attention has so 
far been paid to these, though the 
monazite is reported to have very 
distinct radioactive qualities. The 
mineral is also found along with cas- 
siterite in the alluvial workings of 
Swaziland. 


18. Titanium.—Samples of almost 
pure rutile have been obtained from 
the Barberton District, but no informa- 
tion is available as to its method of 
occurrence. In the Zoutpansberg Dis- 
trict a considerable quantity of rutile 
occurs in the form of irregular lumps 
up to 50 Ib. or more in weight in the 
elluvial soil which is being worked for 
corundum. Given a market for this 
mineral it could probably be obtained 
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in merchandisable quantities. The 
titaniferous iron ores of the Transvaal 
Bushveld, already mentioned, contain 
up to 14 per cent. titanium and occur 
im enormous quantities. 


19. Tungsten.—Specimens of wol- 
framite have been obtained from 
various localities in the Transvaal and 
from the Kuils River tin mine, but 
no quantity has been discovered. 
Scheelite occurs in considerable quan- 
tities in the Stavoren tin mines, and 
about 50 tons were recovered during 
the War period. The scheelite occurs 
quite irregularly mixed with tin and 
the associated minerals in pipe-like 
deposits. It may be the predominant 
mineral or may be entirely absent. 
Tt is not likely that any large quanti- 
ties of this mineral will be obtained, 
but it is probable that a small output 
will always accompany that of tin. 

A small quantity has been won in 
the neighbourhood of Leydsdorp. 


20. Vanadium.—This mineral has 
been found associated with the lead 
ores of the Marico District in quite 
considerable quantities. So far it is 
impossible to say much about the pros- 
pects of successful mining, but it 
appears certain that there are at least 
several hundred tons of vanadinite in 
the old dumps and visible in the sur- 
face workings which can be extracted 
at a good profit. In April and May, 
1923, there was a production of 54 
tons of concentrates, containing about 
7 per cent. of vanadium. 


21. Zinc.—Zinc, like lead, occurs in 
irregular deposits throughout the dolo- 
mite area of the Transvaal, but, with 
the exception of one property, no atten- 
tion has been paid to its occurrence. 
At Witkop, in the Marico District, a 
zine mine was opened. 

22. Radio-active Minerals.—So far 
pitchblende has not been found in the 
Union, and, with the partial exception 
of monazite, no commercial attention 
has been paid to the rarer radio-active 
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minerals which are found in the neigh- 
bourhood of the Swaziland and Trans- 
vaal tin fields, and which were des- 
cribed by Dr. A. W. Rogers in a paper 
read before the Geological Society of 
South Africa in April, 1915. 


H.—Non-METALLIGC MINERALS OTHER 
THAN COAL. 


General.—The previous remarks as 
to the lack of interest taken until 
recent years in the occurrence of any 
other minerals but diamonds and gold, 
applies with even more force to the 
non-metallic minerals. Up to ten years 
ago, asbestos, common salt, and lime 
were practically the only non-metallic 
minerals the existence of which was 
noted. The present position, however, 
is improving, and is as follows :— 


1. Asbestos.*—Asbestiform crocidol- 
ite, commonly known as “blue as- 
bestos,’’? has been worked in the Cape 
Province for over twenty years, having 
been first brought upon the market by 
the Cape Asbestos Company, which 
was formed for the purpose in 1893. 
For many years this company con- 
tinued to be the only channel for pro- 
duction, and operations were largely 
confined to its mines in the Prieska 
and Hay Districts. More recently a 
large number of independent producers 
have entered the field, and the fibre 
now reaches the market from various 
sources. 

Blue asbestos is found in the lower 
Griquatown beds, which, so far as 
regards the exposures of the parent 
rock, may be taken as identical with 
the range of hills known as the As- 
bestos Mountains, and the continuation 
north of these in the Kuruman-Ho- 
ningvlei Range. The mineral has been 
found from the border of the Bechua- 
naland Protectorate to thirty miles 
south of Prieska; and it is believed 
that its extension over this distance of 
more than 3800 miles is practically 
continuous. The lateral range of the 
asbestos-bearing rocks varies from four 


*See Memoir No. 12, Geological Survey, ‘‘ Asbestos in the Union of South Africa,”’ 
and also Journal of Industries, November, 1918. 
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to upwards of twenty miles. Only 
small portions of this enormous area 
are being exploited in the meantime; 
but with the further opening up of the 
country and improvement in facilities, 
an indefinitely large expansion in the 
production must inevitably result. 

The Cape Asbestos Company has two 
large mines developed on normal lines, 
and a few other companies are also 
starting to mine by underground 
methods. Generally, however, the 
recovery is effected by surface quar- 
rying. The distribution of the asbes- 
tos, both as regards the number of 
seams found from point to point and 
the length of the fibre, has been found 
to be very irregular, but in the general 
case no serious cause has been found 
for apprehension that the recovery will 
cease to be payable when underground 
methods have to be resorted to. 

Beyond rough cleaning and classifi- 
cation, no preparation of the fibre is 
yet attempted previous to shipment 
to the European markets. Over some 
portion of the asbestos area a propor- 
tion of the material mined is found 
to be rusty or discoloured. The former 
is rejected altogether, but the latter, 
after the usual classification, is ac- 
cepted on the market at a reduced 
price. 

Owing to differences in classification 
and other circumstances it is scarcely 
possible to form a reliable estimate of 
the length of the fibre being produced, 
but it is believed that nearly 25 per 
cent. of the whole production is of the 
length of 1 inch or over. It is equally 
difficult to arrive at an estimate of the 
asbestos yielded per ton of rock mined, 
but the proportion certainly exceeds 
that of most of the other producing 
fields of the world. 

The crocidolite variety of asbestos 
differs greatly from the white or chry- 
sotile in respect of its relatively high 
iron and low magnesia and water con- 
tent, and naturally essential differences 
in its commercial qualities are dis- 
closed. The greater resistance offered 
by the white variety to very high tem- 


perature is unquestioned, as also is its 
greater softness, making its milling 
and reduction much easier than in the 
other case. On the other hand, the 
crocidolite, amongst other virtues 
peculiarly its own, is credited with 
higher efficiency as an insulating 
material, both as regards heat and 
electricity, and with being unaffected 
by ordinary acids, chemical solutions, 
and, in particular, by sea-water. The 
fibre is also lighter, and is claimed to 
be at the same time stronger, finer, 
and more elastic. It is mainly upon 
how far these qualities that are claimed 
for blue asbestos approve themselves 
in the world’s markets that the future 
of the industry in South Africa is 
dependent. 

In the North Lydenburg District of 
the Transvaal, and stretching into the 
southern portion of the Pietersburg 
District, asbestos occurs over a large 
area in the form of interbedded veins 
in a highly ferruginous metamorphosed 
shale in the lower Pretoria Series, 
which is considered to be geologically 
identical with the Griquatown forma- 
tion of the Cape Province. The exten- 
sion of the mineral is very consider- 
able, as it has been found to occur over 
an outcrop length of about sixty miles. 
Difficulty was at first experienced in 
getting the market to accept this 
variety of asbestos, but it has now 
been taken up both in America and 
Europe. 

The main mine at Penge has now 
been opened for some 2,500 yards along 
the outcrop and 400 feet in depth. 
The average section of asbestos in this 
area is certainly 9 inches, and the 
quality appears to improve with depth. 
Nearly forty miles away on the same 
line a similar section has been exposed, 
and there seems every reason to believe 
that these fields will rank with the best 
in the quantity of available mineral. 
The quality of this asbestos is, how- 
ever, different from any in the market. 
A very large proportion is over 4 
inches in length, and this has so far 
proved an _ objection, as _ factory 


196 


machines are arranged to take short 
fibre. In the course of time suitable 
machinery will doubtless be erected, 
but at,present the fibre at Penge is 
actually being cut into short lengths to 
suit the market. The composition of 
this asbestos, known as ‘‘ amosite,’’ is 
different from the ordinary crocidolite 
variety, being higher in iron. In tex- 
ture the mineral, though fine and 
easily fiberized, is harsher to the touch 
than the Cape variety, but the fibres 
are quite as strong and to a certain 
extent elastic. As this fibre can be put 
on the market at a very much lower 
price than any similar material and 
oceurs in extremely great quantities, 
it is certain that it will in the future 
create its own market. In the mean- 
time the market is restricted, though 
a local use for the waste qualities is 
being found in the manufacture of 
asbestos tiles at a factory at Capetown. 

The chrysotile deposits of the Caro- 
lina District have been known in the 
market for many years. The mineral 
is there found in veins in a bed of 
noble serpentine, over a length of out- 
crop of some twenty miles. The fibre 
is of excellent quality, and commandsa 
very high price, but working condi- 
tions have not hitherto proved favour- 
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Chrysotile asbestos of very good 
quality, equal to the best Rhodesian, 
has recently been discovered at 
Kaapsche Hoop, in the Barberton Dis- 
trict, some twelve miles from Godwan 
River Station. 

The deposits stretch for three or 
four miles and are permanent in depth; 
they are under active development by 
a number of companies, the principal 
being New Amianthus, Limited, and 
Munnik-Myburg Asbestos Company, 
Limited. The monthly output is now 
over 600 tons and the very large quan- 
tities of superior fibre available pro- 
mises an increasing output from these 
fields. 

The Northern Transvaal has recently 
furnished an important deposit of so- 
called asbestic, situated to the west of 
the Messina Railway. This is a mas- 
sive form of lime silicate-hornblende. 
Though this material is not adapted 
for spinning, it is suitable for the 
manufacture of sheets and other build- 
ing material, in conjunction with 
cement or magnesia. Its comparative 
low value is compensated for by the 
large tonnage available and low cost 
of mining. 

The following statement gives par- 
ticulars regarding the sales and ship- 


able, and production has been small ments of asbestos from the Union 
and spasmodic. during the years 1918-26 :— 
SaLes AND Sarements or Aspustos FROM THE Union (SHORT Tons). 
Province. | 1918. | 1919. | 1920. | 1921. | 1922. | 1923. | 1924. | 1925. | 1926. 
- i : lipapserea'e | | Pee en | a, 
C8iE. 0S cakawtinas shales | 2,739 | 3,204 | 3,526 | 3,467 | 2,991 | 4,317 | 3,001 | 2,540 | 3,993 
Pals aes ats Soe, tes Maia? | "98 | | 45 62 a es al geld 
PENA SVGUA re soel sors acoso) cats rk | 930 | 631 | 3,541 | 1,593 | 1,392 | 4,075 | 4,239 | 7,627 | 10,104 


For full details see Geological Sur- 
vey Memoir No. 12 ‘‘ Asbestos in the 
Union of South Africa,’ and the 
Journal of Industries for November, 
1918. A more recent summary of 
the asbestos position in the Union is 
(with literature and list of references) 
contained in the issue of the Journal 
of Industries for November, 1924. 


Some of the domestic production— 
in particular the amosite—is consumed 
in the local manufacture of asbestos 
board and corrugated asbestos roofing 
of superior quality. 

2. Corundum.—The existence of 
corundum in the gneiss and schists of 
the Zoutpansberg and Barberton areas 
has been known for some years, but 
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was not regarded as of commercial 
importance till the demand for abra- 
sives created by the European War 
brought it into prominence. During 
the War an output of up to 500 tons 
of crude crystal per month was main- 
tained, but since then the production 
has decreased, and the present output 
is spasmodic, though attempts are 
being made to establish it in the Eupo- 
pean market. 

The Transvaal Corundum Company, 
limited. (formerly known as Zout- 
pansbere Grain Corundum Company, 
Limited), at Bandolier Kop in the 
northern Transvaal, has erected a 
plant to crush and grade corundum for 
the European and American markets. 
The plant furnishes grain corundum 
of high purity in eighteen grades, 
ranging from 10 to 100 meshes per 
linear inch in fineness. The company’s 
products are steadily gaining increased 
recognition, and a steady demand may 
be anticipated. (For a description of 
their operations, see South African 
Journal of Industries, April, 1922.) 

The corundum occurs in the form 
of broken crystals in the surface 
detritus derived from certain belts in 
the gneiss. Up to date it is usually 
won by screening and washing this 
gravel in rotary pans. The gravel is 
commonly up to 2 feet in thick- 
ness, and may contain 5 per cent. 
to 10 per cent. of corundum. 
The area covered by these deposits 
is at present quite unknown, but 
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it is now worked at many points in a 
circle around Bandolier Kop not less 
than thirty miles in diameter. On 
some properties the mineral has been 
traced to its source in the rock. The 
source.is an intrusive rock consisting 
almost entirely of felspar. The parent 
rock in each case appears to be inter- 
bedded in foliations of the gneiss. 
Apart from the crystal corundum 
‘boulder corundum ’’ is also found; 
these boulders occur in the surface 
drifts and in situ; they are masses con- 
taining up to 60 per cent. corundum, 
which, owing to their compactness, 
have resisted denudation. Otherwise, 
there seems to be no essential difference 
in the actual mineral. Where small 
enough these boulders are exported, 
but when too large to handle they have 
so far proved unworkable. Owing to 
the nature of the deposit and the cheap 
labour available, which is mostly that 
of native women and children, the cost 
of winning the mineral at the present 
time is not more than a few shillings 
per ton, but exact figures are not avail- 
able. Consult Journal of Industries, 
May, 1918, and Geological Survey 
Memoir No. 15. A more recent sum- 
mary account of the corundum position 
—giving list of producers and litera- 
ture—appeared in the Journal of 
Industries for December, 1924. There 
is also a similar occurrence of corun- 
dum in the sillimanite gneiss at Stein- 
kopf, in Namaqualand, from which a 
small output is obtained. 


SALES AND SHIPMENTS OF CORUNDUM FROM THE Union (SHORT Tons). 


Province. | 1916. | 1917. 
| 


| 1918. | 1919. | 1920. | 1921. | 1922. 


1923. | 1924, | 1925. 1926. 


Transvaal 755 | 2,629 | 3,830 131 246 123 | 2,024 | 2,802 | 1,868 1,832 5,996 
Cape..... } — — 45 47 -— — — | 12 — = 
| 
3. Flint.—Flint in the nodular worked for liners for tube-mills, but 


form does not occur in South Africa, 
but as chert it makes very well-defined 
bands up to 2 feet and more in thick- 
ness in the dolomites. It has been 


8 


the introduction of steel and composite 
liners has checked the growth of this 
industry. 
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4. Graphite.*—Impure graphite is 
of fairly common occurrence, both in 
the older sedimentary rocks and in the 
gneissic rocks, but so far it is only 
worked in one place—in the Zoutpans- 
berg District. This little mine turns 
out about six tons per month. It is 
worked up by the owners into material 
for furnace linings and forge facings. 
The mineral occurs in a lens in gneiss; 
so far as opened, the deposit is over 
200 feet lone by 30 feet wide, and is 
mostly a fairly pure carbon. Certain 
veins in it give a very pure flake gra- 
phite, but not in large quantities. 

5. Gypsum.—The cement factories 
of the Union have a constant need of 
eypsum, and a good deal of work has 
been done searching for the mineral. 
Up to the present the only deposits 
found have been irregular segregations 
in the soil of some valleys and pans in 
the more arid districts of Natal and the 
Orange Free State. 

The chief deposit hitherto dis- 
covered in the Orange Free State is on 
and in the neighbourhood of the farm 
Vrede (part of Fouries Rust), about 
sixteen miles south-east of the town 
of Boshof. It has only been 
opened up at one or two points, but is 
said to have been proved over an area 
exceeding 400 acres. A thickness of from 
18 feet to 20 feet has been found at one 
point, but this represents the maxi- 
mum and the average is not likely to 
exceed 5 feet or 6 feet at most. The 
material, which is obviously the result 
of deposition from surface waters, is 
much immixed with earth, but the por- 
tion retained on a J-foot square sieve, 
after being broken down and roughly 
cleaned, is over 90 per cent. pure. 
This mineral is also found along the 
Bloemfontein-Kimberley line, in the 
neighbourhood of Boschvark Siding, 
and at a number of other places in the 
Orange Free State, but the deposits 
have in no case been opened up to any 
extent and very little is yet known of 
them. A few hundred tons have been 
turned out as a by-product in the pro- 
cess of salt-making, and this represents 
a probable source of future supply. 
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6. Aveselguhr.—Kieseleuhr occurs 
in the Amsterdam District of the 
eastern Transvaal, also near Krugers- 
dorp, and in Griqualand West and 
Gordonia. It occurs as a deposit in 
the beds of certain small fresh-water 
marshes, and its occurrence may be 
very much wider, for it is not a mate- 
rial which attracts attention either by 
its appearance or its mode of occur- 
rence. It has so far only been worked 
to a small extent, mainly for use in 
boiler-lining materials. 


7. Ingnite—A form of legnite 
occurs in the Knysna District of the 
Cape Province, in an extensive deposit, 
and impure peat is fairly common in 
the marshes on the edge of the Trans- 
yaal and Basutoland escarpment. 

Inferior coal is common in all the 
Karroo formations. In the Karroo 
horizon in the Beaufort West and 
Laingsbure districts of the Cape Pro- 
vince, veins up to 5 feet in width, 
both vertical and inclined, occur, 
filled with a coal-like substance, which 
appears to be an inspissated and car- 
bonized bitumen, much in the same 
way as veins filled with manjac occur 
in the petroleum districts of other 
countries. ‘This substance is not at 
present used, but it is of great scien- 
tific interest. 

8. Lime.—Three forms of limestone 
are at present known and worked :— 

(a) Magnesian Limestone.—This is 
the common dolomite which 
covers vast areas in the Trans- 
vaal and Cape Provinces. It 
contains up to 40 per cent. car- 
bonate of magnesia. It is largely 
burnt in ordinary kilns, and 
yields the common blue building 
lime of those Provinces. 

(6) White Lime.—This is a pure 
white lime used for chemical 
purposes and for the cyanide 
works of the Rand. It is usually 
obtained from stalagmitic depo- 
sits and cave-fillings in the dolo- 
mite. At Potgietersrust a small 
area in the dolomite has been 
found where the beds are free 


* See Journal of “Industries, 


February, 1918. 
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from magnesia, but the deposits 
are unsatisfactory in size and 
continuity. 

At Taungs, in Bechuanaland, 
an extensive deposit of pure 
white limestone, said to contain 
not less than 7,000,000 tons, is 
now being opened up and con- 
nected with the railway. This 
will prove a most satisfactory 
development, for, up to date, 
there has been no adequate and 
suitable supply of pure lime- 
stone, for metallurgical purposes, 
available in the Union. 


(c) Desert Limestone.—Vast areas 
in all the Provinces are covered 
by a desert limestone of consider- 
able thickness. This, however, 
venerally contains up to 2U per 
cent. silica and other impurities. 
Tt is largely worked near 
Pretoria, Mafeking, and in the 
Orange Free State, for cement 
making. For other purposes it 
does not generally yield a good 
lime. 


The output of lime in the Union for 
1921-22 was— 


Tons. £ 
Cape of Good Hope..... 38,523 81,988 
Natale. Sn aes ansear 3,327 6,580 
Mransvaalicsceere nie ase 55,336 116,720 
Orange Free State....... 1,266 4,432 
LUESO KS psireene et rer 98,452 £209,720 

Tons. £ 
Union, 1922-23......... 114,605 239,992 
Union, 1923-247 -24)...-- 110,521 215,634 
Union, 1924-25......... 110.562 216,103 


9. Magnesite.*—Magnesite in work- 
able quantities occurs in several places 
in the Transvaal, notably at Kaap- 
muiden, where a railway traverses the 
deposits. It occurs as a ‘‘stock-werk *’ 
of veins in serpentine. An attempt to 
work it on a large scale in 1906 failed, 


but in 1918 the output reached an 
average of nearly 70 tons per month. 
This is used for carbonic-acid making 
in Johannesburg, the residue being 
turned into cupels. The deposits are 
extensive, but not continuous, and very 
favourably situated. At the time of 
the outbreak of War hopes were enter- 
tained of an export trade to America, 
which, however, were not realized 
owing to the increased freightage, 


10. Marble.—Up to a few years ago 
the existence of pure marble in the 
Union was unknown. An _ inferior 
marble, or marmorized dolomite, 
occurs at Port Shepstone in Natal, but 
attempts to work it systematically have 
never been attended with success. 

Of recent years attention has been 
called to a very considerable extent 
of marble at and in the neighbourhood 
of the farm Marble Hall, in the north 
Middelburg District. This marble is 
ot great variety, and much of it is of 
excellent quality. It is fully reported 
on in the Journal of Industries for 
July, 1919. Unfortunately, this depo- 
sit is at present some seventy miles 
from the railway, and it has not there- 
fore been developed, although two or 
three small quarries have been opened 
on it. With the further development 
of the railway system of the country, 
this marble will probably become of 
great importance—more especially as 
it, or much of it, gives a pure metal- 
lurgical lime, good deposits of which 
are very scarce in the country. 

In the Cape Province marble also 
occurs in the coast districts of Nama- 
qualand and Van Rhynsdorp, and a 
black marble at Cango. None of these 
deposits has, however, been opened. 
The railway is now approaching the 
Van Rhynsdorp deposits, and these 
will probably be exploited. 


11. Mica.t—Excellent mica occurs 
in the Transvaal along the Oliphants 


* See Journal of Industries March, 1918. 


+ See Journal of Industries, March, 1918; also Geological Survey Memoir No. 13; also 
Journal of Industries for December, 1924, which contains reference to the literature and 


gives a list of producers. 
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River, below the Berg in the Leydsdorp 
Division of the Pietersburg District. 
The mica here occurs in large books up 
to 100 lb. and more in weight, in peg- 
matite lenses in the gneiss. The lenses 
occur in a line of country over a couple 
of miles in width and fifty miles long. 

The mica can be cut in any size up 
to 12 inches, the majority of it cutting 
over 3 inches. It is usually slightly 
smoky in colour, but has excellent 
electricity-resisting properties. Seve- 
ral attempts have been made to work 
it. The proposition appears to be a 
thoroughly attractive one, but so far, 
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partly owing to the remoteness of the 
fields from civilization, but more 
especially to the difficulty of marketing 
the product, these efforts have been 
unsuccessful. <A railway now traverses 
the field, and it is to be hoped that 
when normal conditions return, the 
other difficulty, which appears largely 
due to faulty methods of grading 
and packing, may be overcome. 

More recently a good deal of scrap 
and waste mica has been disposed of 
successfully from the Leydsdorp Fields. 

Mica has also been worked on a small 
scale at Steinkopf, in Namaqualand. 


SALES AND SHIPMENTS OF Mica FROM THE UNION. 


1923. | 1924. | 1925. | 1926. 


hort COnse. + tosis ever ote | 5-089 | 


i 


; = 
Weaiee crates wen otras es | 1918. | 1919. | 1920. | 1921. | 1922. 
| 


2-951 | 0-766 | 1-263 


3°639 115-674 | 810* 1,612* 961 


12. Nitrates.—Nitrates have been re- 
ported from all the more arid districts 
of the Union, but on investigation the 
deposits have not yet proved to be of 
commercial importance. An attempt 
has recently been made to exploit 
nitrate deposits of this description in 
the Prieska District, but it did not 
meet with success. 

Geological Survey Memoir No. 14 
gives a description of the above 
deposits. 

The nitrate-containing brim at 
Matsap Pan is being investigated with 
the view of ascertaining its commercial 
possibilities. 


13. Phosphates. — No _ phosphates 
were worked in the Union until the 
last few years, when attention has been 
called to a very important group of 
deposits in the neighbourhood of Sal- 
danha Bay. These are of very con- 
siderable extent, and their quantities 
may be estimated by hundreds of 
thousands of tons. An attempt made 
to work them during the War period 
met with failure, as the percentage 


* Including scrap mica. 


of phosphoric acid did not come up to 
expectations, though the process used 
was successful. Since the War the 
price of imported phosphates has fallen 
to such an extent that it has not been 
deemed expedient to reopen the works, 
though in the future this will probably 
be done. A full report on the occur- 
rence, by Dr. A. L. du Toit, Field 
Geologist to the Union Government, is 
published by the Geological Survey, in 
Memoir No. 10, 1917. 

The bedded phosphates discovered 
near Mamre (near Capetown) have rot 
yet been sufficiently prospected. 

Phosphate deposits (apatite) in peg- 
matite in the Zoutpansberg District 
are under investigation. 

In the Transvaal, at Lulukop, in the 
Zoutpansbereg District, is a limestone 
containing some 10 per cent. of apatite, 
which may also become of economic 
value. 


14. Pigments (Mineral Paints).— 
Red haematites and ochres of all 
descriptions, as well as_specularite, 
occur in the older rocks of the Union. 


AT AsJOHANNESBURG MACARONT 


| Messrs. L. atti & Co, | 


FACTORY, 


“BULSIMIIIIA JV UOIYBIS §,°0/) JOO S[|VY VIIOJOTA AUT, 
‘NOTLOAGOAT UAMOT AO AWLINAD V 


Tur MInERAL WHALTH OF THE UNION 201 


15. Salt.—No deposits of rock salt 
are known to occur, but in the Cape, 
the Orange Free State, and the Trans- 
vaal Provinces a very large quantity of 
rough salt is made from the liquor of 
salt-pans. These pans are shallow 
depressions, often of several square 
miles in extent, in the surface of the 
more arid districts. They are without 
outlet and retain the inflow of water 
received in the rainy season, with the 
result that in many cases an excellent 
supply of brine remains available close 
to the surface. ‘Such occurrences are 
worked now in practically every case 
where the brine is found to be of suit- 
able quality and reasonable transport 
facilities are available. The great bulk 
of the salt is obtained entirely by solar 
evaporation in shallow dams, though 
in case of one or two producers, artifi- 
cial heat has been adopted for final 
precipitation of the concentrated liquor. 
The coarse salt obtained by solar 
evaporation is subject to contamination 
from dust, and has to be graded in 
course of recovery according to its 
apparent quality. A portion of the 
purest grade is subsequently ground 
fine for household and dairy purposes 
and put on the market in suitable 
form. The quality of this approximates 
to that of the European article. The 
Union is now almost self-supporting in 
this important commodity, but new 
calls are likely to arise, and there will 
doubtless be considerable further ex- 
pansion in the salt industry. 

The total production in the Union in 
1921-22 was as follows :— 


16. Soda.—There is only one notable 
occurrence of soda in the Union, that 
at the Pretoria saltpan. This pan is a 
erater-like depression some 200 feet 
below the surrounding country, and 
about 28 acres in extent. The bed of 
the pan, from which in the dry season 
all the liquid evaporates, consists of a 
black mud containing masses of trona, 
or solid crude carbonate of soda. The 
mud, which has been proved by bore- 
holes to be at least 200 feet deep, has 
the following analysis : — 


Per 
Cent 
Moisture:at 1:20°'C) ccc a. = cee ns we ere 50 
INE ACOs eancosasan sateccweAnau meu aieae 16 
INS ees gate vayerat de sccus aterions.<) ser sctetes cess eee 15 
COCO ieeeon mcuinad oarmee oan. ane eran 3 
msolublenatectrs esceic eerste cet eeret ie neces 12 
Organiowmatter: ace ets ole oie a ieee 4 
100 


= 


Recent geological work has proved 
the pan to be an explosion crater, 
similar to those which have formed the 
diamond pipes, and of post-Karroo 
age.* The pan contains three valuable 
ingredients :— 

(a) Saline mud, described above. — 

(b) Layers of trona or crystallized 

carbonate of soda. 

(c) Saline liquor containing approxi- 

mately 10 per cent. soda and 
15 per cent. common salt. 


In 1912 the South African Alkali 
Company started to work these 
deposits. For the first six years the 
trona only was worked, as that ob- 
viously gave the greatest immediate 
profit, and some 21,000 tons were won. 


Tons. £ The trona at the surface then gave out, 

oe of ee Hope.... 49,475. 79,208 and the company turned its attention 

WANS Vaalh cei Al eet 12,703 .. 34,487 4 ; 5 b f d 
7 : o the mud. So far it has been foun 

Mane Dak a zeae oie impossible to treat this, as the liquor 

Unton.......... 83,562 .. £148,445 obtained by artificially leaching the 

ae mud will not filter, neither will the im- 

ae s purities settle in a reasonable ane 

ny igi ny failed, 

Union, 1922-23.......... 68,531 .. 114,225 In 1919 the original company Tae 
Union, 1923-24.......... 77569 .. 111459 but fresh capital has been introduce 

Union, 1994-25.......... 65.333 .. 105,969 and, under entirely new control, the 
* See Memoir No. 20 of the Geological Survey, ‘‘ Soda Caldera, known as the Saltpan 


near Pretoria,’’ by P. A. Wagner. 
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erection of a plant, designed to produce 
8 tons of soda and 16 tons of salt per 
day, has been completed. The sales 
of soda in 1926 amounted to 2,069 
short tons, valued at £22,970. 


17. Tale (Steatite).—Steatite of ex- 
cellent quality occurs in the Barberton 
District, and has been noted in other 
areas. 

Tale powder is being produced in the 
Barberton District, where the works 
are situated within easy distance of the 
coast. Recent developments in the 
neighbourhood of Malelane on the 
Delagoa Bay railway have established 
large supplies of high-grade talc, 
which is being ground for export. 
Sales and shipments amounted to 341 
short tons during 1922, 355 short tons 
in 1923, 565 short tons in 1924, and 66 
short tons during 1925. 


{i!.—future Prospects. 


It is often stated that a mineral in- 
dustry is a waning asset, and pessi- 
mists continually ery out that the 
zenith of production in South Africa 
has been passed. Theoretically there 
is a lot to be said for this point of view, 
but in actual fact it is suprising to note 
that even amongst the oldest countries 
of the world mineral production has 
not yet declined. For example, in 
Spain, since early Roman times, 
mining has been almost continuous, 
but it is probable that the mineral 
output of the Peninsula is to-day 
greater than it ever has been in the 
past. Tin was mined in Cornwall for 
centuries before the Christian era, yet 
tin mines still continue to be discoy- 
ered in the Duchy. The fact appears 
to be that though the richest minerals 
are undoubtedly the first worked, yet 
the discovery of mineral deposits 
depends so largely on chance that it 
is practically impossible in any area 
to discover them all or to work them 
out in one epoch. 

The future of South Africa from a 
mineral point of view is extremely 
promising. The diamonds in the known 
and profitable mines are sufficient to 


supply the market for the next hun- 
dred years, and the difficulty in this 
matter is not to produce but to limit 
production. 

Apart from the known mines, fresh 
alluvial fields are being discovered 
almost monthly, and new mines are 
found to occur in the most unlikely 
spots. 

With regard to gold, the future 
prospects of the Rand have already 
been dealt with, and it is obvious from 
the summary given, that though the 
production from the existing mines 
must gradually decline, yet the un- 
tapped areas of the East Rand will 
very largely compensate for this, so 
that though the zenith of production 
may have been reached, the decline 
will not be noticed for many years to 
come. Apart, however, from the 
existing mines which are payable to- 
day, there are very large areas of low- 
grade ore, both on the Rand proper 
and in the Heidelberg, Klerksdorp, and 
Vaal River areas, which may become 
payable if the purchasing power of 
gold appreciates, or working costs, 
expressed in sterling, come down. It 
must be remembered in this connexion 
that up to 1848 the purchasing power 
of gold was two or three times what it 
is to-day. From that date onwards 
gold was sought and discovered in all 
the new countries of the world, with 
the result that the production multi- 
plied itself several times and _ the 
purchasing power of gold declined. 
It is, of course, probable that other 
goldfields will be discovered, but it 18 
extremely improbable that ever again 
we will have such a number of great 
goldfields producing at the same time 
as has occurred in the last fifty years. 

Apart from these probabilities the 
possibilities of further developments 
in the gold-mining industry are almost 
unlimited. 

The glacial conglomerate, known as 
the “‘ Dwyka,’’ which underlies the 
coal measures and covers the high veld 
east of the East Rand like a blanket, 
contains many erratic blocks of highly 
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auriferous banket which it has left 
scattered around the edge of its out- 
crop in the Zululand and Piet Retief 
Districts. Where these blocks came 
from no one knows, but probably from 
under the area now covered by the coal 
measures of the Transvaal high veld. 
To seek for these areas at the present 


time would be unjustifiable wild- 
catting, but sooner or later there 
is the possibility of their being 


discovered. 

For the rest, though there does not 
seem to be any prospect of another 
ereat goldfield being discovered in the 
area of the Union, there is a practical 
certainty that individual payable gold 
mines will continue to be found in the 
older rocks of the Moodies Series, and 
probably also in the conglomerate beds 
of the Ventersdorp System and of the, 
as yet, unclassified formations in Zulu- 
land. 

With regard to iron, coal, and coal 
by-products, the proved resources of 
the country are literally enormous, and 
no one ean predict the pe a 
to which these resources will be ap- 
plied, but that they will be applied is 
certain, for every decade that passes 
increases the value of coal to our 
civilization; indeed, civilization, as 
we at present know it, is based on coal 
and iron. These assets in the older 
countries of the world are certainly 
waning. In South Africa they have 
not yet been drawn on. Up to date 
in South Africa the base and non- 
metallic minerals have not been 
touched, and in many cases even where 
they have been found their presence 
has not been recorded in any published 
work. All the attention of capital 
has been devoted to the gold and dia- 
mond industry. To-day, with im- 
proved railway facilities and an oc- 
cupied country, the possibility of 
working these has arrived and their 
development has already commenced, 
and in the opinion of those most com- 
petent to judge there is no economic 
mineral which cannot be sought for 
with fair prospects of success in the 
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country. It can therefore be stated 
that though the mining industry on 
the Rand may have attained its zenith, 
the general mining industry of South 
Africa has hardly ‘yet begun, and that 
the total output of minerals is certain 
to increase and to go on increasing for 
many generations to come. 
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land and the Adjoining Mineral Districts. 
Cape Parl. Rep., 1857. 

*Wyley, A.—Provisional Report upon the 
Nature and General Character of the 
Copper Districts of South Namaqualand. 
Cape Parl. Rep., 1856. 


GEOLOGY 


(viii) Pusiications on Generar 
Economic Gkornoey, 


AND GENERAL 
Mining, ETC. 


*Anderson, W.—First, Second, and Third 
Reports of the Geological Survey of Natal 
and Zululand. Pietermaritzburg, 1902-07. 

Anderson, W.—The Geology of Natal and 
Zululand. Sci. in §.A., Capetown, 1905, 
pp. 260-272. 
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*Annual Reports of the Government Mining 
Engineer for the years 1903-1921. 

Chemical, Metallurgical, and Mining Society, 
Journal of the. Johannesburg. ; 

Corstorphine, G. S.—The History of Strati- 
graphical Investigation in South Africa. 
Report 8.A. Assoc. for the Adv. Sc., 1904. 

Davis, W. M.—The Mountains of Southern- 
most Africa. Bull. Am. Geogr. Soc., 
1906. 

Geological Society of South Africa, Trans- 
actions of. From Vol. I to XXV, 1922, 
Johannesburg. ; 

*Geological Survey, Union of South Africa. 
(For list of publications see below.) 

*Hatch, F. H.—Report on the Mines and 
Minerals of Natal other than Coal. 
London, 1910. 

Hatch, F. H., and Corstorphine, G. S.— 
The Geology of South Africa. 2nd ed., 
London, 1909. f 

Johnson, J. P.—The Ore Deposits of South 
Africa. London, 1908, two volumes. 

Kynaston, H.—The Geology of the Trans- 
vaal and Orange River Colony. Sci. in 
S.A., Capetown, 1905, pp. 273-300. 

Launy, L. de.—Les Richesses Minerales de 
lAfrique. Paris, 1903, p. 395. 

McDonald, D. P.—The Study of Ore 
Deposits. Anniv. Add. Geol. Soc., S.A., 
Vol. XVIII, 1915. 

Molengraaff, G. A. F.—Geology of Trans- 
yaal. Johannesburg, 1904. 

*Natal.—Reports of the Commissioner for 
Mines, 1888-1909. Pietermaritzburg. 

Rastall, R. H.—The Geology of the Districts 
of Worcester, Robertson, and Ashton 
(Cape Colony). Quart. Jl. Geol. Soc., 
aieabis 

*Rogers, A. W.—The Geological Structure 
of the Union. Official Year Book of the 
Union of South Africa. 

Rogers, A. W.—Physical Geography and 
Geology of South Africa. ‘‘ The Oxford 
Survey of the British Empire,’’? No. III, 
Oxford, 1914. 

Rogers, A. W., and Du Toit, A. L.—The 
Geology of Cape Colony. London, 1909. 
Schwarz, E. H. L.—South African Geology. 

London, 1912. 

Du Toit, A. L.—The Geology of South 
Africa. Edinburgh, 1926. 

The Chemical, Metallurgical, and Mining 
Society of South Africa. (Jowrnal.) 

The South African Institution of Engineers. 
(Journal.) 

*The South African Journal of Industries. 
Pretoria. 

The South African Mining and Engineering 
Journal, Johannesburg. 

The South African Mining Review. Johan- 
nesburg. 


(ix) PUBLICATIONS OF THE GEOLOGICAL 
SuRVEY. 
The publications of the Geological Survey 
consist of— 


(1) Annual Reports ; 

(2) Memoirs ; 

(3) Sheet Maps (with accompanying 
Explanations) ; 

(4) Special Publications. 


The following Annual Reports have been 
issued : — 


Annual Report for 1908: 48 pages and 24 
plates (including 1 map).—Deals with 
portions of Pretoria and Middelburg Dis- 
tricts. (Price 7s. 6d.) 

Annual Report for 1904: 79 pages, 24 
plates, and 2 maps.—Deals with portions 
of Pretoria, Middelburg, and Waterberg 
Districts. (Out of print.) 

Annual Report for 1905: 114 pages and 31 
plates (including 5 maps).—Deals with 
portions of Pretoria, Middelburg, Lyden- 
burg, Rustenburg, Waterberg, and Bar- 
berton Districts. (Out of print.) 

Annual Report for 1906: 140 pages and 
37 plates (including 7 maps).—Deals with 
portions of Pretoria, Witwatersrand, 
Middelburg, Lydenburg, Carolina, and 
Rustenburg Districts. (Out of print.) 

Annual Report for 1907: 116 pages and 
10 plates (including 3 maps).—Deals with 
portions of Potchefstroom, Lydenburg, 
Zoutpansberg, Rustenburg, Witwaters- 
rand, and Waterberg Districts. (Out of 
print.) 

Annual Report for 1908: 173 pages and 
20 plates (including 5 maps).—Deals with 
portions of Marico, Rustenburg, Lichten- 
burg, Waterberg, and Zoutpansberg Dis- 
tricts. (Price 17s. 6d.) 

Annual Report for 1909: 109 pages and 
14 plates (including 6 maps).—Deals with 
portions of Waterberg, Rustenburg, Mid- 
delburg, Lydenburg, and Marico Districts, 
also the Klip River Valley. (Price 7s. 6d.) 

Annual Report for 1910: 118 pages and 
14 plates (including 5 maps).—Deals with 
Central Witwatersrand, also portions of 
Middelburg, Lydenburg, Marico, Rusten- 
burg, Krugersdorp, Potchefstroom, and 
Heidelberg Districts. (Price 7s. 6d.) 

Annual Report for 1911: 114 Pages and 
14 plates (including 3 maps).—Deals with 
Central Witwatersrand, portions of 
Rustenburg District (including _ the 
Pilandsberg), Vryheid District, and Zulu- 
land. Also a Report on the Coal Resources 
of South Africa. (Price 7s. 6d.) 

Annual Report for 1912: 196 pages and 
17 plates (including 6 maps).—Deals with 
Western Witwatersrand, portions of 
Marico, Rustenburg, Middelburg, Lyden- 
burg, and Piet Retief Districts, Trans- 
vaal; Utrecht and Vryheid Districts, 
Natal; Namaqualand and Transkei, Cape 
Province. (Price 7s. 6d.) 

Annual Report for 1913: 116 pages and 
9 plates (including 4 maps).—Deals with 
portions of Barberton, Carolina, Piet 
Retief, and Wakkerstroom Districts, 
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Transvaal; Ngotshe Division and Alfred 
County, Natal: Namaqualand and Kast 
Griqualand, Cape Province. (Price 
7s. 6d.) 


Memoirs published :— 

No. 1.—The Geology of Pretoria and 
Neighbourhood. By A. L. Hall. 55 pages 
and 14 plates, with map. (Out of print. 
Maps still available, price 5s.) 

No. 2.—The Geology of the Komatipoort 
Coalfield. By H. Kynaston. 55 pages, 

7 plates, and 2 maps. (Out of print.) 

No. 3.—The Geolcgy of the Transvaal Coal 
Measures, with Special ee. to ine 
Witbank Coalfield. By E. T. Mellor. 60 
pages and 16 plates (including map). (Out 
of print.) : 

No. 4.- ~The Geology of the Waterberg Tin- 
fields. By H. iWynaston and Ei. T. Mewor, 
with a Chapter on their Kconomic Aspects 
by U. P. Swinburne. 124 pages and Id 
plates (including 2 maps). (Price 7s. 6d.) 

No. 5.—The Geology of the Pilgrims Rest 
Gold Mining District. By A. L. Hall. 
158 pages, 33 plates, and 1 map. (Price 
7s. 6d.) 

No. 6.—The Geology of the Murchison 
Range and District. By A. L. Hall. 184 


pages, 33 plates, and 1 map. (Price 
is. 6d.) <A limited number of copies of 
the map alone are for sale. (Price 2s. 6d.) 


No. 7.—The Geology and Mineral Industry 
ef South-West Africa. By P. A. Wagner. 
119 pages, 48 plates, and 1 map. (Price 
7s. 6d.) 

No. 8.—Report on the Prospect of Finding 
Oil in the Southern Karroo. By A. W. 
Rogers. 8 pages and 1 map. (Price 6d.) 

No. §.—The Geology of the Barberton Gold 
Mining District. By A. L. Hall. 347 
pages, 58 plates, and 1 map. (Price 
7s. 6d.) 

No. 10.—Report on the Phosphates of Sal- 
danha Bay. By A. L. du Toit. 38 pages 
and 2 maps. (Price 2s. 6d.) 

No. 11.—The Limestone Resources of the 
Union. Vol. I.—The Limestones of the 
Transvaal and portions of Bechuanaland 
and Zululand. By W. Wybergh, with a 
Chapter on the Deposits of Port Shep- 
stone and Hermanusburg by A. L. du Toit. 
122 pages and 2 maps. (Price 5s.) The 
Limestone Resources of the Union. Vol. 
Il.—The Limestones of Natal, Cape, and 
Orange Free State Provinces. By W. 
Wybergh. 142 pages. (Price 5s.) 

No. 12.—Asbestos in the Union of South 
Africa. By A. L. Hall. 152 pages, 14 
plates, and 1 sketch-map. (Price 5s.) 

No. .—Mica in the Hastern Transvaal. 
By A. L. Hall. 95 pages, 17 plates, and 
1 map. (Price 7s. 6d.) 

No. 14.—The Nitrate Occurrences in the 
Districts of Prieska and Hay, Cape Pro- 
vince. By G. E. B. Frood, Inspector of 
Mines (Acting), and A. L. Hall. 51 pages. 


(Price 2s. 6d.) Free State Provinces. By 

W. Wybergh, 142 pages. (Price 5s.) 

No. 15.—Corundum in the Northern and 
KMastern Transvaal. By A. L. Hall. 210 
pages, 23 plates, and 1 map. (Price 
7s. : 

No. 16.—The Mutue Fides-Stavoren ‘'Tin- 
field. By P. A. Wagner. 192 pages, 30 
plates, and 1 map. (Price 7s. 6d.) 

No. 17.—Report on the Crocodile River 
Iron Deposits. By P. A. Wagner. 65 
pages, 11 plates, and 1 map. (Price 
7s. 6d.) 

No. 18.—A Bibliography of South African 
Geology to the end of 1920. Author’s 
Index. By A. L. Hall. 

No. i9.—The Coal Resources of South 
ees Vol. I.—The Coalfields of Wit- 
bank, Springs, and Heidelberg, and of the 
Orange Free State. By W. Wybergh. 
132 pages, 15 plates, and 3 maps. Vol. 
ii.—The Iniand Coalfields of Natal. By 
W. Wybergh. 180 pages, 8 figs., 6 plates. 

No. 20.—The Soda Caldera known as the 
Saltpan near Pretoria. By P. A. Wagner. 
oe pages, 6 figs., 19 plates. 

No. —On Magmatic Nickel Deposits of 
bee ie Id Complex in the Rustenburg 
District, Transvaal. By P. A. Wagner, 
181 pages, 14 figs., 22 plates. 

No. 22.—A Subject Index to the Literature 
on the Geology and Mineral Resources of 
se Africa. By A. I. Hall) 

No. 23.—The nopnnmle Geology of Sabie and 
“Pirin Rest. W. J. Wybergh. 124 

res 95.5.0 Plates 

xe 95. —A Bibliog raphy of South African 
Geology for the years 1921-25. By A. L. 
Hall. 1926. 

The following Sheet Maps have been pub- 
lished on the scale of 2.35 miles to the inch 
(1:148,752), each accompanied by an 
Kxplanation (price 5s. each, complete) : — 


Transvaal. 


No. 1.—Pretoria (Explanation by H. Kynas- 
ton.) (Out of print.) 

No. 2.—Pienasrs River. Revised Edition 
(Explanation by H. Kynasion), 

No. 3.—Middelburg (Explanation by E. T. 
Mellor). (Out of print.) 

No. 4.—Rustenburg (Explanation by W. & 
Humphrey). 


No. 5.—Zeeruss { lgplanation by. A. B. 


No. 6.—Mafeking |! 
peat | Humphrey). 


No. Hee Otmi ote ne (Explanatic H by H. 

Kynaston, T. Mellor, and A. Hall). 

No. 8 Sebiuinland Maclean by A. L. 
L 

No. 9.—Marico (Explanation by W. A. 
Humphrey). 

No. 10.—Nylstroom (Explanation by H. 
Kynaston, E. T. Mellor, and W. A. 
Humphrey). 

No. a .—Lydenburg (Explanation by A. L. 
Hall). 


~ nee 1 
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No. 12.—Pilandsberg (Explanation by W. A. 
Humphrey). 
No. 13.—Oliphants River (Explanation by 


A. L. Hall). 

( (Explanation by 

No. 14.—Witfontein H. Kynaston 

No. 15.—Crocodile Pools |} and W. A. 

| Humphrey). 

No. 16.—Belfast (Explanation by A. L. 
Hall). i 

No. 52.—Johannesburg (Explanation by 
KE. T. Mellor). 


Cap 

(Scale 3.8 miles to he inch—1 : 238 pie 
No. 5.—Laingsburg (Explanation by A. 

Rogers). 

No. 27.—Maclear-Umtata (Explanation by 
A. L. du Toit). 

No. 28.—Pondoland (Explanation by A. L. 
du Toit). 

Special Publications. 

Report on a Reconnaissance of the North- 
west Zoutpansberg District. By T. G. 
Trevor and E. T. Mellor. 40 pages and 
16 plates (including 1 map). (Price 
2s. 6d.) 

Report on the Oil Shales in Impendhle 
County, Natal. By A. L. du Toit. Pre- 
toria, 1916. 

Geological Map B the Witwatersrand Gold- 
fields, with Explanation. By E. T. 
Mellor. In three sheets. Scale 1:60,000. 
(Price: unmounted, £1. 10s.; mounted on 
linen, with rollers, £3. 3s.) 

Geological Map of the Country round 
Heidelberg. Scale 1:60,000. (With an 
Explanation by A. W. Rogers.) 

Geological Map of the Union of South 
Africa, on the scale of one to a million. 
(Explanation by A. W. Rogers.) 

The following publications were issued by 
the Geological Commission, Cape of Good 
Hope, prior to the amalgamation with the 
Geological Survey : — 

Annual Reports. 

First to Fifth Annual Reports, 1896-1900. 
(Out of print.) 

Sixth to Sixteenth Annual Reports, 1901-11. 
(Price 2s. 6d. each.) 

Index to Annual Reports for the years 
1896-1903, 52 pages. 

Geological Maps. 

Sheets printed in colour on the scale of 
3.8 miles to 1 inch (1:288,000). (Price 
2s. 6d. each.) 

1. Capetown - Robert- 33. Britstown. 


son. ; 40. Marydale. 
2. Swellendam-Rivers- 41. Griquatown. 
dale. 42 Kimberley. 


4. Malmesbury-Ceres. 45. Postmasburg 
11. Clanwilliam. (Griqualand 


13. Beaufort West- West). 
Fraserburg. 46. Barkly West. 

19. Nieuwerust. 49. Kuruman. 

26. Barkly East. 50. Vryburg. 

32. Van Wyks Vlei. 52. Mafeking. 


The above publications can be purchased 
either direct from the Government Printer, 
Pretoria; the Government Stationery Offices, 
Capetow n and Maritzburg; or the principal 
booksellers throughout the Union. 


(x) Pusmcations or THE ImpertaL MINERAL 
Resources Bureau. 

The following publications of the Bureau, 
obtainable at H.M. Stationery Office, 
London, W.C. 2, contain references to 
South Africa :— 


Antimony. Magnesite. 

Arsenic. Mica. 

Asbestos. Mining Laws of the 

Barium. British Empire, 

Chrome Ore and Vol. II, Part I. 
Chromium. Nitrates. 

Coal, Coke, and By- Phosphates. 
products, Part 1f. Platinum. 

Cobalt. Quicksilver. 

Copper. Sulphur and Iron 

Fluorspar. Pyrites. 

Gold. Tale. 


Iron Ore, Part Ii, ‘Tin. 


British Africa. Tungsten. 
Lead. Vanadium. 
Manganese. Zine. 


(xi) Miners’ Purutsts. 

Report of the Miners’ Phthisis Commission 
1902-03. Government Printing and 
Stationery Office, Pretoria. 

Report of a Commission appointed under 
the provisions of the Miners’ Phthisis 
Allowances Act, No. 34 of 1911, to inquire 
into the Prevalence of Miners’ Phthisis 
and Pulmonary Tuberculosis on Mines 
within the Union of South Africa, 1912. 
Cape Times, Ltd., Government printers, 
Capetown. 

Reports of the Miners’ Phthisis Board and 
Miners’ Phthisis Medical Bureau, 1916-21. 
Cape Times, Ltd., Government printers, 
Capetown. 

Interim Report of the Miners’ Phthisis 
Commission appointed in 1920. Cape 
Times, Ltd., Government printers, Cape- 
town. 

General and Final Reports of the Miners’ 
Phthisis Prevention Committee, 1916 and 


1919. The Government Printing and 
Stationery Office, Pretoria. 
Miners’ Phthisis. By L. G. Irvine and 


A. H. Watt. 1912. Argus Printing and 
Publishing Company, Ltd., Johannesburg. 

Bacteriological and Other Aspects of Miners’ 
Phthisis. By L. G. _ Irvine. 1904. 
Reprinted from the Report of the South 
African Association for the Advancement 
of Science, Johannesburg. 

The Miners’ Phthisis of the Rand. By 
W. Watkins-Pitchford. 1916. South 
African Association for the Advancement 
of Science, P.O. Box 6894, Johannesburg. 

Radiography in Its Relation to Miners’ 
Phthisis on the Witwatersrand. By W. 
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Steuart. 1923. William Heinemann 
(Medical Books), Ltd., 20 Bedford Street, 
London, W.C. 2. , 

Silicosis (‘‘ Miners’ Phthisis ’’) on the Wit- 
watersrand : Causation, Incidence, 
Pathology, Symptoms, and Radiographic 
Appearances. INO EIR \Wieinay Wibod (ce 
Irvine, J. Pratt Johnson, and W. Steuart, 
1916. The Government Printing and 
Stationery Office, Pretoria. 

The Gross Characters of the Silicotic Lung. 
By W. Watkins-Pitchford. 1915. 
Reprinted from the Medical Jowrnal of 
South Africa. The Argus Printing and 
Publishing Company, Ltd., Johannesburg ; 
also the offices of the Medical Journal of 
South Africa, 81 Von Brandis Street, 
Johannesburg. 

Silicosis and Suicide. By W. Watkins- 
Pitchford. 1920. Reprinted from the 
Medical Journal of South Africa. The 
offices of the Medical Journal of South 
Africa, Johannesburg; also the Argus 
Printing and Publishing Company, Ltd., 
Johannesburg. 

Studies in Experimental Silicosis and Other 
Pneumonokonioses. By A. Mavrogordato. 
1922. Publication No. XV of the South 
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African Institute for Medical Research, 


Johannesburg. 
The Ash of Silicotic Lungs. By J. McCrae. 
1913. Publication No. I of the South 


African Institute for Medical Research, 
Johannesburg. 

On the Nature of the Doubly-Refracting 
Particles seen in Microscopic Sections of 
Silicotic Lungs and an Improved Method 
for Disclosing Siliceous Particles in Such 
Sections. By W. Watkins-Pitchford and 
J. Moir. 1916. Publication No. VIL of 
the South African Institute for Medical 
Research, Johannesburg. 

Reports of the Select Committee on the 
Working of Miners’ Phthisis Acts, 1916, 
1917, and 1920. Cape Times, Lid., 
Government printers, Capetown. 

Conditions Affecting the Health of Under- 
ground Workers on the Mines of the Wit- 
watersrand. By L. G. Irvine and D. 
Macaulay. 1909. The Government Print- 
ing and Stationery Office, Pretoria. 

The Industrial Diseases of South Africa. By 
W. Watkins-Pitchford. 1914. Reprinted 
from the South African Medical Record. 
Record Publishing Company, Capetown. 
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TABLE I. 


Stores ConsuMED BY THE MINES DURING THE YEAR 1926. 


TRANSVAAL. 
Gold Mines (Large). 
Classification. 7 ey ee | Outside f 
Witwatersrand. AEWateTaianide Totals. 
—— = = 
| Weight Weight Weight 
or Value. or Value. or Value. 
Quantity. Quantity. Quantity. 
! i 
| £ ] £ | £ 
BABB yisaeeuaersots wiaisacasale wivivieis. © lds ib sear o/8 ems value | = | 3,819 — 2,475 — 6,294 
Belting (including laces and, fasteners ... value — 118,160 — 4,505 | — | 122,665 
Boiler Fluid. ...........eceereeeeees Vulate AVOLUC™ Mie ee 3,913 = 1,219 | — 5,182 
Bricks, Fireclay, ete value — 24,350 — | 829 | _~ 25,179 
PESTUSIVEN Gye ere aver scctasvevs aiclotoarstorel (ale Wc ntone ne value —_ 11,585 —_ | 536 = 12,121 
ASTI GK OU Bie avs cavers fw secgla ie @ cfaterave s therblals jsravensiave iar value | — 4,833 | — | 279 —_ | §,112 
Building Material (Ceilings, Floorings, Doors, | | | 
IWANGOWSs GEC) )E wc cccete = saiemie = «te eieisiaurere value is | 16,528 _ | 2,082 — 18,610 
Ganidles ee cisarcpere-cte stall ilcrerclersvarsieleisie steltceiasee Ib. 5,429,737 145,298 326,880 8,890 5,756,617 154) 188 
GAT G cs dn acre trae Heatsth Rare shui) is pean eaters Ib. 9,053,598 100,125 211,674 | 2,577 9,265,272 102; 702 
Castings— | 
CQ) PBT ASBersirersiariaadetsiere aetslays fe sleyepeiete eerstere value — | 39,690 —_ 397 — 40,087 
AD) DROW ayiceie aie wale: wars deine lary wales a sale value a 181,338 —= 5,316 = 186,654 
Cement— a, > ol, a 
CAS IB RGD ete ea aR oh TOS No. 424,563 | 165,103 13,798 | 5,675 438,361 170,778 
(b) Casks No. 3 6 —— mats 3 6 
Charcoal..... . value Se 7 = | 453 —_— 460. 
Chemicals, As an g . value | — | 139,456 — | 10,762 _ 150,218 
Cloth, Canvas, Nionvoting, Matting, etc.... value _— | 38,041 _ | 911 — | 38,952 
Clothing, Boots, and Leggings (excluding } 
issues ON repayment),................-- value _ 18,394 = | 117 _ 18,511 
Coal-cutting Machines...........-s0++.++4- No. —— — | _ — es 
Coal-cutting Machine Spares..............- value — _ — | 8 _— 8 
Coal— 
(GUSTO eas pent pepe baneee ssceormauee tons 13,397 | 18,657 2,821 3,725 16,218 22,382 
CD) a SHOR ee crctacseves sieve craters aterepe les atavsbehath a tons 1,352,006 | 313,447 48,216 39,972 1,400,222 853,419 
BY OUHOR Swen ne vevegis dala WF Basin aia resis tons 55,562 35,025 116 188 55,678 35,213 
(GA Maniatis IDE ea oanemeero one oracrie tons 176,190 99,712 — — 176,190 99,712 
COWS ohiise pesos autainies aeeewia enemies. een es tons | 1,477 4,020 227 1,199 1,704 5,219 
Compressed Air (purchased)..............- value | — | 385,348 — | -- — | 385,348 
Concrete Pipes, Blocks, etc..............- value Peta: | 23,050 — 11 _ 23,061 
(OCT Kits Poot peseedi SOPs Pee Pr et ane : 8,971,825 | 285,478 595,939 24,756 9,567,764 310,234 
Disinfectants. . a _11,500 See 736 _ 12,236 
Electrical Machinery. | — 501,078 _ 16,249 | -- 517,327 
Blectrical Machinery Spares and Fittings... value — 91,730 — | 4,172 — 95,902 
Electric Power and Light (purchased)...... value — 1,582,653 — | 22,698 — hots 605, 351 
Explosives— | 
(a) Blasting Gelatine................-45- cases 7,564 20,022 | 930 3,067 | 8,494 23,089 
(b) Gelignite and Gelatine Dynamite..... cases 717,067 1,358,370 | 20,966 43,046 738,083 1,401,416 
(c) Dynamite and Ligdyn............... cases 8,184 13,156 4 10 8,188 13,166 
(d) Permitted Explosives for Fiery Coal | | | | 
MONG Sure aietecereiecstcinieiateretel ein ie erniercva cei ssereedt> cases | = | — — | — _ | _ 
(e) Detonators (excluding Capped Fuses).. value | a | 18,966 | — | 3,969 | — | 22,935 
(f) Electric Detonators (or Electric Fuse). value — | 31 — — — 81 
(g) Safety Fuse (excluding Capped Fuses) aie | — 58,012 — 9,365 — 67,377 
CBYACAD DE AUINURG siareleis vere untniee aialetece © o1pvetets value — | 287,057 — 2,753 — 289,810 
(i) Lighting Torches (Tyisa Sticks)....... value — | 14,881 - 443 — 15,324 
Fencing and Wire Netting value — | 3,539 — 1,242 — 4,781 
Ferodo and other Brake Linings value -- 1,758 — 17 _— 1,775 
Fodder for Stables— | | | 
Bran, Chaff, Mealies, Forage, etc........ value _— | 25,666 — 6,997 — 32,663 
Food, Coffee, etc. (supplied free to white } 
EIN) ON COR) aisiayalaiat es crate’ vse! elo eccto/nspoloieie svaze value _ 11,054 — | 251 -- 11,305 
Foods, etc. (supplied free to Coloured | 
Labourers )— | 
(@) Beans... th. 6,469,175 | 34,253 98,397 | 681 6,567,572 | 34,934 
(b) Dholl. . Ib. — | = = = = | ee 
(c) Rice... Ib. 697,157 8,549 2,499 36 699,656 8,585 
(d) Meal (Mealie, Kaffir Corn, ete.). .. bags 567,929 369,713 44,845 35,494 612,774 405,207 
(e) Malt and Cereals for Beer............ value — 26,148 ne | 710 — 26,858 
AP) MG OG sca scareyors cherie, s:axscetaid sume a Sap ovarec\e Tb. 33,985,185 329,966 1,426,799 | 17,087 35,411,984 | 347,053 
A) FSW Gis, spicy eas eatece. Sadia te tone. fae io OIE Ib. 965,755 14,508 _— —_— 965,755 14,508 
LB) Salis vase tae wiaaceie aieiath 2,9) tavern are susvace 2 bags 7,085 2,015 921 389 8,006 2,404 
(i) Groceries, Coffee, Sugar, Oil, Ghee 
Molasses, etc... oes. value = 39,251 —_— 1,417 — 40,668 
(j) Sundry Food, including Bread... .. value — | 175,220 — 2929 — 178,149 
(8) Ve RCtR DIB Sa cicsieisia o ccsteieieem olacis(eislsiaoisis value | — ! 56,563 -- | 677 — 57, 240 
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Stores Consumep By THE MINES DURING THE YEAR 1926 (continued). 


TRANSVAAL. 
Gold Mines (Large). 
Classification. ; | Outside 
Witwatersrand. Witwatersrand: Totals. 
Weight Weight Weight 
or Value. or Value. or Value. 
Quantity. Quantity. Quantity. 
& & f £ 
Foundry*Requisites...........¢+e+-+e+2ee- value — 464 _ oom = 464 
PUIMItUTC.... 6 cece ese ecee ts eeeeercees value — 4,821 — 466 _ 5,287 
CUTS te ie ofa ng! sto ejnie ve n;3%s alate o's) ctaeyacava)etoTa\ayeus s/era value _— 1,892 — 69 -= 1,961 
Hand Tools (Picks, Shovels, Hammers, etc.) value | _ 99,750 — 4,984 — 104,734 
Hose Fittings.. value — 45,248 = 1,168 — 46,416 
Hosing (Steam, Suction, Rock-drill, etc.)... value — 114,341 — 3,037 | — 117,378 
Hospital and Ambulance Requisites (in- } 

CHIGING IMOCICINES) vat ceavwle oer nee eee value — 54,293 oS 2;053 — 56,346. 
Instruments and Survey Requisites........ value — 10,302 _— 206 — 10,508 
Iron— 

(a) Bar and Angle Tb. 8,732,660 89,353 279,229 2,932 9,011,889 92,285 

(b) Galvanized...... .. value — 15,477 — 2,391 —_ 17,868 

(c) Sheet... we ADs 301,158 3,768 63,520 842 364,678 4,610 

CPT as oer atelatoratare overwictsia\eiereisiere & a seins ees Ib. 140,297 613 1,381 15 141,678 628 
Tronmongery— 

(a) Bolts, Nuts, Washers, and Rivets.... Ib. 3,467,225 57,711 111,652 2,128 3,578,877 59,839 

CO)VSCTOWS BN UNAS in Ac cinrsiete ss ervisiere value — 15,009 _— 661 — 15,670 

(c) Locks, Hinges, Staples, Chains, etc... value — 14,020 — 355 — 14,375 

UCL) ROGET ontacera te ravater tran tice ele ist aiehere ds a.5i0%s.% value —_ 20,657 ~ 549 —_— 21,206 
EOIN DS ANG! S DATOS ccrcaslelersverere Qivieie vere rnree value — 11,845 —_ 602 — 12,447 
‘Lead— 

(i) dargenone prowecnondanjaconougodress Tb. 192,432 2,709 1,254 35 193,686 2,744 
BED) PROTICO Liza oie rescstia- 9 cPass\sie (slake fave ssereeis sys, sieveie Ib. 12,808 371 2,446 80 | 15,254 451 
‘Lime— j 

KG) WDC. ios eisteiss arteries & siarsisictes eae bags |} 667,021 149,809 25,427 7,480 692,448 157,289 

CBBC sae citiaee wlsiespoineisyaysiotat a's slslqeres a 6 bags 24,059 3,775 334 74 24,393 3,849 
Lubricants— 

CONS Cie ratezett  sreber sieve ice avs,c%e'% ieselale leis wvaveie gallons 444,569 84,521 20,951 4,173 465,520 88,694 

(b) Grease and Tallow: ..~ value — 96,513 _ 3,360 -— 99,873 
NLOLICAUOLS.;. Sis ta iarys occcsieiolelsteleys » aNslererseeie value — 4,922 _ 64 — 4,986 
Machinery and Machine Tools............. value — 332,179 _ 67,306 — 399,485 
Machinery Spares, other than electrical..... value — 348,193 _ 7,800 — 355,993 
NECK Varavsssreiscioltisteseie avecoisanleratelarn . bottles | 818 12,639 61 935 879 13,574 
Metals (anti-friction)................ value _— 21,419 — 749 — 22,168 
Metals—Other (Bronze, Delta, etc.).. wee Walue | — 10,209 _ 176 — 10,385 
Motor-cars and Accessories.........-...+6- value —_— 13,624 — 1,265 _ 14,889 
Oils, other than lubricating— 

(a) Transformer gallons 13,271 2,988 960 258 14,231 3,246 

(QeOther, oisizeeisicceyse 02 . gallons 184,728 12,148 117 46 184,845 12,194 
Oilskin Suits and Gumboots......... value — 20,797 _ 918 _ 21,715 
Oxygen, Acetylene, and Welding Requisites value | _ 12,219 _ 370 _ 12,589 
Packing sre value _ 44,967 — 1,304 — | 46,271 
Paint, Tar, Driers, etc.. .- value — 30,911 _— 1,475 _ ! 32,386 
SRATOTUN 50's oie wiersiei, 5107878 -. eases 12,882 10,105 568 501 13,450 10,606 
POTLON SS sis iavers +. scans .. gallons 149,825 23,717 11,482 1,880 161,307 25,597 
Pipes and Pipe Fittings...:.......cccceces value oo 435,190 — 22,018 oa 457,208 
Rails, Crossings, Sleepers, etc.............. value | — 293,910 — 10,866 —_ 304,776 
ROG COTIIS criss iuccstoternvelcbessrevesale A . No. 1,833 97,803 70 4,314 1,903 102,117 
COCK OTUL S DATOSS ch) ec-s fare iexeyoys'e)e sietevore es fiers value | —_— 446,330 — 12,491 — 458,821 
Ropes— 

(74) WEE CRB tran RO5 Tee ro OGL Ad Mantes value | -- 196,806 _ 3,768 — 200,574 

(0): Vegetable Bibre. . \... bisccie sv ees: value _— | 7,291 _ 354 — 7,645 
Rubber—Valves, Rings, Rollers, etc value | — 6,257 _ 114 —_ 6,371 
AMG ANG: SEONG sg. clarslotets ave rsleve\ is: eveye¥ewiaberers value = 28,661 oo 115 — 28,776 
Screening...... : . value _ 14,398 _— | 1,385 — 15,783 
“Shoes and DieS......0.00sses » aD; 13,149,068 101,665 269,298 3,031 13,418,366 104,696 
Skips, Cages, Kibbles, : .. value — 18,034 | — 50 _— 18,084 
MUIEUD teasaratere lace binitiesesravelene G°Aaveieh ene Ap, ise 572,743 11,740 12,040 329 584,783 12,069 
OCR pg iate sbi eraie es Ib. 2,756,576 | 14,853 4,121 113 2,760,697 14,966 
table Requisites...... a . value —_ 6,604 oo 2,127 —_ 8,731 
Stationery and Printing value — 66,414 | = | 4,109 — 70,523 
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Srores. ConsuMED BY THE MINES DURING THE YEAR 1926 (continued). 


TRANSVAAL. 
Gold Mines (Large). 
Classification. pee Outside mii 
Witwatersrand. Witwatersrand. Totals. 
Weight Weight Weight 
or Value. or. Yalue. or Value. 
Quantity. Quantity. Quantity. 
Steel— 2 
(a) Bate Wool, (Casts etcn. jecmeeer = chic. tb. | 2,082,022 35,316 75,835 1,271 2,157,857 36,587 
(6) Sheet....... " | 14,206,885 113,594 173,873 1,590 14,380,753 115,184 
(c) Hand-drill 926,538 12,656 50,279 937 976,817 13,593 
Me oot 12,572,610 2B80e) 374,317 8,981 12,946,927 302,811 
e) Structura: _ 27,15) 52 — 27,211 
(f) Other ould doce se ore green Nooo onsen one 5 1,152,691 13,006 3,220 75 1,155,911 137081 
ee a (Pings; “Paper, Cte.) jews sees seas value —_ 10,411 — 210 —_ 10,621 
Timber— 
(9) ADEN Rite cae SO OOO OU ania cress value | — (BEE _ 5,510 ~ 7 
(0) Oregon, Pitch Pine, ete. value | a | 257,439 | — B91 — 268 80 
(c) Mining Poles and Lagging. value — | 582,427 — 21,388 — 603,815 
CAPONE ES hoe eh ee ae value | _ 59,260 = 1,606 = 60,866 
PranSport; RAWASE, COC. senses ss cess ery Value — 25,404 = 7,006 _— 32,410 
Pube Mill Requisites— f 
(a) Pebbles and Flints..........-....... value _ — = = —_ — 
(6) Liners....... Faia. stencils Ki antitsbids gissmtarincw: ave value — 118,860 a 2,327 = 121,187 
(c) Other Requisites..........+-+.0--.-. value = 16,797 _ 573 = 17,370 
Trucks and Spares........0.-ses0cseeceees value os 129,120 = 8,994 = 138,114 
Waste, Sweat Rags, etc............-..+... value —_— 11,102 = 498 —_ 11,600 
Water (purehased).....06..60 0000 e.eic, value = 183,488 | = = = 183,488 
WOOAMR ISL 4. sorry cditen arses iatciane satires value = 87 = 1,787 = 1,874 
Zinc and Zine Dises..... ree nit diate sels « sie/e'e ws Tb. 4,487,646 101,917 271,706 6,317 4,759,352 108,234 
Sundry Articles not specified above......... value _ 41,062 — 9,171 — 50,233 
MLO VATT A VIATI OIE .,csatssainiercielas ayers ‘ a 13,381,409 ye aes 562,792 = 13,944,201! 
i TRANSVAAL. 
Totals. 
Diamond Mines. Coal Mines. Other Mines. = = Sa 
Classificaiton. | Transvaal Mines. 
1 ae Pea ea 
| Weight Wi ae | Weight Weight 
UE Value. i Value or. Value or Value. 
Quantity. eunatiee: Quantity. Quantity. 
Ba gestae. -ptescee sercagrimincattien value 1,001 — | 1,051 ee 7,442 = 15,788 
Belting (including laces and 
fasteners) -- 4,231 = 3,603 = 6,531 = 137,030 
Boiler Fluid. : oat poe = Ht = 5,371 
Bricks, Fir — _— | 6,7 — 8,389 — 41,248 
Brushware......-+. = ee co piylay 18,211 
EB TICK OURS ucctstereverctcrusatsinie, exerenere=/oVrie value = ES aS 523 — 857 — 6,492 
Building Material (Ceilings, Floor- 
ings, Doors, Windows, etc.).... value = 520 =. 9,004 — 7,202 — 35,336 
Candles..... RADON ERA POUC UU CHOY OF Tb. — — 51,868 12,203 136,251 4,149 | 6,344,736 170,540 
Carbide. Waa Pye PRIORY, ar ene tb. — — 210,034 2,615 | 104,058 1,575 | 9,579,364 | 106,892 
Jastings- 
(a) Brass......-. — 2,157 = 1,210 — 318 — 43,772 
PON VARTA eet ee east eee = 5,828 = 2)344 = 567 = 195,393 
Cement— 
(a) Bags sche asd tele oS aheke asPerctete No. 1,295 517 8,364 3,589 17,170 7,659 465,690 182,543 
Jasks. ane — _ — Fa} 4 
Charcoal... = = = = — 1,738 — 2,198 
Chemicals, | “Assay, and Smelting ; % 
FREQUIBIUEN 5, «105-01 clare svoravaratalony +e value 236 = 7,247 _ 157,701 
loth, Canvas, Blanketing, Matting, ; 46 
GEG swicipieters! o\e-0r ovsrekola lereinislsigcaree1e\< value == = 1,903 = 361 — 41,262 
Clothing, Boots, and Leggings (ez- | ‘ ? 
cluding issues on repayment)... value _ 420 — 631 — 149 — } 19,711 
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Stores ConsumEep By THE MINES purine THE YEAR 1926 (continued). 


Diamond Mines. 


TRANSVAAL. 


Coal Mines. 


Other Mines. 


Totals. 


Classification. Transvaal Mines. 
| 
Weight Weight Weight Weight 
‘ or Value. or. Value. | or Value. or Value. 
Quantity. Quantity. Quantity. Quantity. 
| 
y ae £ £ 
Coal-cutting Machines............ No. oa — 46 6,814 _ me 48 6.814 
Coal-cutting Machine Spares. value — — — 11,765 = ae 11,773 
Coal— 
(GN Git he ay co an ee ane tons 511 641 19,441 2,990 | 294 564 36,464 26,577 
(6) Steam... 58,708 34,983 53,268 9,915 17,486 25,169 | 1,529,684 923,486 
(OuOthers soem osenin stand wes 3,946 2,558 26,958 1,819 2,596 5,606 89,178 45,196 
(@) Dui and) Dross..... 0% 0. tons —- - 45,030 6,211 20.319 24198 241.539 130/121 
SOO its craeaastoesi a a crotors se ectte rave Sara tons 108 309 ee 223 517 2,035 6,045 
Compressed Air (purchased)...... value —_ | = | = — 385,348 
Sonerete Pipes, Blocks, etc....... value | ~- - = 405 z 2.944 Bai 26.410 
GR C5 dadbes soneneeeenc sa aeaar Ib. - — 43 5 - j= 9,567,807 | 310.239 
MIsiNfEGbANOBE. eye. ewe ss earerers value _— 104 — 1,088 - 2,457 | a 15,885 
Blectrical Machinery............. value — 1,856 - 19,479 = | 47,251 = 585,913 
Blectrical Machinery Spares and 
TGR a SERRA eT ODO aO value — 6,170 — | 9,106 | = 4,528 = 115,706 
Hlectric Power; and Light (pur- 
PARE) Serie siete clase hisiheccs ie ss ie value - -— 14,816 - a — 1,620,167 
Explosives— = H tae 
(a) Blasting Gelatine.. ++. cases - - 240 | 720 1,090 3,939 9,824 27,748 
(b) Gelignite and Gelatine Dyna- 
TN Gee pou gon eeneodn one seer cases 41 65 | 3,489 5,149 15,041 34,144 | 756,604 | 1,440,774 
(c) Dynamite and Ligdyn...... cases 20,328 27,574 23,584 33,140 363 538 52,463 74,418 
(d) Permitted. Explosives for.. = 
Fiery Coal Mines,.......... cases ~ —_ 8,182 12,649 — _ 8,182 12,649 
(e) Detonator (excluding Capped | | ’ 
TDIEGE) ei nd AUB pO eee O Bee value 4,561 | — | 5,672 — 3,325 aa 36,493 
(f) Electric Detonators (or Elec- | | H 
tric NUSE). 0.6.26. - sees. value | = = i S&S 6,001} — 1,553 7,585 
(g) Safety Fuse (excluding | | 
Capped Fuses)...... . value -= 15,950 | —_— 17,125 | 8,378 = 108,830 
(hk) Capped Fuse . value - — | = 989 | —_ | 1,322 ws 292,121 
(i) Lighting Torches sé | | 
Sticks) Mem aieees sees .. value 10 _ | 248 — | 408 : 15,990 
Fencing and Wire Netting value = | 8 | | 1,054 | - | 469 - 6,312 
¥erodo and other Brake Linings.. value — — 27 - 68 a 1370 
Fodder for Stables— | 
Bran, Chaff, Mealies, Forage, etc. value — | 261 | = 4,630 | 1,409 = 38,963 
Food, Coffee, etc. (supplied free to | } | 
white employees)........:+.+++ value -- | — | = 27 : | Aon x 11,332 
Foods, etc. (supplied free to Coloured | | | 
Labourers) — | | ie | 
oy; aie Pe ene eee ene ze. | = a 914,842 | 4,680 40,300 | 231 | 7,522,714 39,845 
holl. rae -- - — | | é seh ees 
(CV RICE a ahicarere scauwisees ioe Tb. - — 18,506 | 272 1,800 | 27 719,962 8,884 
(d) Meal (Mealie, Kaffir 5 | | | 
GED ee sci acne antasnts bags 1,044 | 797 46,249 | 31,516 60,148 | 48,138 | 720,215 | 485,658 
(e) Malt and Cereals for Beer... value a 128 — | 2,716 = | 294 pt 29,996 
(f) Meat ib. | 45,960 1,149 | 2,962,156 | 30,660 | 1,016,745 | 13,053 139,436,845 391,915 
(g) Fish ae We = = 25,300 | 370 eel f= 991,055 14878 
(h) Salt.. etme: DARE | — 1,007 | 300 574 | 225 9,587 2,929 
(i) Groceries, ‘Coffee, Sugar, Oil, j | 
Ghee. Molasses, "ete WN sterenvanariae value - 240 — | 5,874 - | 881 2 | 47,668 
(j) Sundry Food, including Bread value - | 1,046 _ 20,099 | - | 856 200,150 
(k) Vegetables, ee ye eee value | 159 — 5,956 | - | 985 64,340 
Foundry Requisites value | 595 = 2 | 22 1,088 
Furniture..... .. value | ~ 194 | — 1,123 —_ 2,049 — 8,653 
(LEGS SR yea eae value | 39 | — 164 - | 50 2214 
Hand Tools (Picks, + | | | | 
mers, etc.)... value -—~ 2,088 | — | 6,543 - 4,021 117,386 
Hose Fittings value - | == | 229 # 223 46,868 
Hosing (Steam, Suction, Rock-drill, | | 
HG) nasusaciiy soso ae oe ne donee value - | 412; — 1,164 = 1,329 - 120,288 
Hospital and Ambulance Requisites | | 
(including Medicines)........... value — | 1,357 | —_— 3,343 | - 2,024 eats 63,070 
Instruments and Survey Requisites value — | 10 | — 295 = 884 | 11,697 
Jron— | | | 
(a) Bar and I ee Tbh. | 285,632 | 3,364 | 274,875 2,530 | 303,421 3,688 | 9,875,817 101,867 
(6) Galvanized................. Value — 607 — 3,085 ca 7,884 = 29,444 
(c) Sheet......6--+++ ses esse ee Ib. a a Los ak 107 15,863 | 411 390,957 5,128 
CMB EN eee sisay sia Ru aioe Ps Ib. 464,955 1,471 606,633. | 2,099 
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Stores ConsuMED By THE MINES puURING THE YEAR 1926 (continued). 


TRANSVAAL. 
Totals. 
Diamond Mines. Coal Mines. Other Mines. 
Classification. Transvaal Mines. 
wee Weight Weight Weight 
; Value. or Value. or Value. or Value. 
Cuaniiiy. Quantity. Quantity. Quantity. 
Tronmongery— £ | & £ ES 
(a) Boe Nuts, Washers, and 
LVEUS i 12/<20)3s0s55 eee enase anes Ib. 143.692 2,643 206,357 3,511 93,490 2,224 | 4,022,416 68,217 
BH carewe a A erie value — 374 — 844 oe 1,056 vee 17,944 
Chains, etc..... eet oe, ” value — 82 — | 674 - = 
(GNOTHEEE a ER een Se wae as jor} a | sal = 2,869 = SEs 
pan ANG SPATS: scnjetsirsiecaes value | - | 1,142 —_— 413 _— 14,002 
Lead— 
(Qyilale a ongcooe rire Odor IULe tb. 412 7 1,017 18 4,077 81 199,192 
mo Sheet Ib. 262 9 100 1 114 4 13730 ott 
ime— 
(QEWihltecespaiccicvonca > serataders bags 40 14 1,851 575 3,622 1,436 |; 697,961 15 
bm SO ae ye eee eRe bags | 409 104 3.996 | 946 3,998 1,438 | 3 32,796 B37 
: CQ) SOUS orjece canes ovicike ssisteers ros gallons 25,864 4,109 60,810 10,605 31,552 799 5 
: ee ateate and Tallows......... ea = 2,427 es 8317 ene 17596 sks iivots 
uubricators......... Beene neces ; 7) = _ 188 — 5,507 
Machinery and Machine Tools.... value — 9,748 — 27,321 — 52 — 558, 
Machinery Spares, other than elec- | | @ eee ete 
Morne usin «feskin a sieeete so cezeehe pisvorere “bts -- 26,021 | — | 13,190 | - 25,195 — 420,399 
Meme Gieia rae | 2 | — 1020) — 719 | — | aeui6 
Metals—Other (Bronze, Delta, etc.) value o- 759 | — 321 | -- 144 — 11,609 
Motor-cars and Accessories....... value = 78 | = | 1,923 = | 1,756 = 18,646 
Ous, other than lubricating— : | | : é 
a) Transformer....... .... gallons 40 8 | 869 182 ‘ 5 5 
oi ote hes ocd eancbgoic cs Sallam | role 774 9,032 aes | 108'088 13.838 
n Suits an umboots...... value = ae a 225 — = f 
Oxygen Acetylene and Welding \ | | ° on Baie 
nea Brevsitiieus avaceifure wie arate ata = oe | _ , ae _ 160 —_— 14,941 
Paint, ‘ar, Driers fe. = aS 2360 | — Vea | — | $rus 
} 19 g 369 | 1,644 37,118 
Paraffin 192 157 802 623 | 1,976 1,680 16,420 13,066 
Rails, Crossings, Sleepers. “ete..... value | — 23830 = | 26,941 = mies | = aL O6e 
ROCK drillsese ote eee eae ; 8 220 | 2 85 | 49 | 3,024 | 1,962 | 105,446 
Le hie DDALCS oc wenctys espace eve; bee if: — | 876 | — 679 — 3,687 - 464,063 
DYN TW ceaur rene ononaoae sre Wi | — | =a — y 22 
% Vauctabis Ib = e088 bce Se. a = tect 
era ee Rings, Rollers, } | 7 
CLC atalatetatatetatetetel etsvens otegeiekars cfovelatole value | = 3 a= 186 | —_ | 28 — 5 
Sand sand (Ston@secscac~ ce eee value = | 127 | — | 747 | — 2 Os hs ine sere 
Serpent: Bee es value | -- | 22: | — 810 — 1,566 — 18,181 
Hoes and WEDICSS serss cats. geome ter Ib. | ) 41,78: 6 5 25 
Skips, Cages, Kibbles, and Spares value — = — 536 | ly ‘ eo aioe eens 
RGN) apiece dotiae ae dnc aco see Ib. 2,050 40 | 29,482 | 583 6,694 151 622,959 123843 
Stable Hequisites.. Be oe Pi) eee |) sea sees 479 |e? | iBose 
‘ ie - es < ee eee ; 
ser haa and Printing......... value — 1,378 cS 4,412 — 4,197 = — BOD 
Steel— | a 
(a) Bar, Tool, Cast, etc........ Ib. 9,079 488 229,376 3,826 24,490 434 2 420,802 41,335 
COE SNE CG a etereriers ocicrai See side WEDS | 292,727 2,568 368,338 3,380 | 192,349 2,259 15, 234, 172 1237391 
(c) Hand-dri tb. | 19,657 284 21,252 569 118,871 2,170 1,136,597 16,616. 
(d) Rock-drill. . : a uy 4,998 114 | 16,349 543 | 79,011 | 2,237 {13,047,285 305,705 
(e) (SHRUCtUPAl ccc. vx oosemeas value | = | 1,700 | = 364 — 491 — 29,766 
(f) Other. .. votes eee tue eee eee Tb. | 5,340 | 92 2,476 71 | 6,108 106 | 1,169,835 13,350 
Tamping (Plugs, Paper, etc.)..... yalue | — | — — | 1,229 — 146 — 11,996 
(ayaa cence ee atete cia: value |  — 4,208 = 5,611 — | 12,908 = 
(b) Oregon, Pitch Pine, etc..... value = «(4890 = 3.073 = 10:1065 || 378°308 
es spurs Poles and Lagging... pene — | 7 19 = 4,954 — 6,574 — 616,062 
2 reece oomorce Segnccsas value — | 99 — 852 == 1,860 | — 63,677 
Ce at ypc ite Spates eat walue — 1,389 — 4,178 — oDoM = 45,332 
@ hdl and Flints......... value — — = — — | 52 — — 
AIG T A rites ee sesce) a siete etares value _- _ — -- -- } 34 | — 2,52 
(c) Other Requisite value — > — — 87 | — ere 
Trucks and Spares.. . value — z 16,662 | — 5,671 | —_ 164980 
Waste, Sweat Rags, etc. : value = = 803 a 553 = 13,255 
Water (purchased)........ toe Walue | = — 4,318 — — _ 187,806 
WOOU ME TIGl crctestioins jaca eee - value | 9 — — - — 11,805 — 14,117 
Zine and Zine Discs............- tb. | 1,268 - = 863 "26 | 4,761,483 | 108,285 
Sundry Articles not specified above value == 3 | == 14,081 _— 59,350 ee 126,646 
TOTAL VALUE......... | — 213,032 — 552,492 — 673,876 =e 15,383,601 
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Stores ConsuMEeD By THE Mines DURING THE YEAR 1926 (continued). 


CAPE. ORANGE FREE STATE. 


Diamond Mines. Other Mines. Diamond Mines. Coal Mines. 
Classification. 
Weight Weight Weight Weight 


or. ‘f F or. Talue. or Value. or 
Quantity. Quantity. Quantity. Quantity. 


2) value 
Belting Gnolnding 

fasteners)... value - 6,630 
Boiler Fluid .» value | — — 
Bricks, Fireclay, etc... value 2,582 
Brushware value 7 555 


value — 145 
Building Material (Ceilings, Floor- 
ings, Doors, Windows, etc.).... value _— 2,450 ; — 
Candles Ib. 124,233 3,689 I : ne 96,380 
Ib. 56,880 791 3,88 47,696 


value — | 4,301 
value Fat | 13,988 
| ae -3 
No. | 18,183 | 7,338 
Rais Mate NOS 3 4 
Charcoal.... value | — | 97 
Chemicals, Ass 
HNCQUISIECS Ee ccctorelerstsieie settee = ~ value 
cloth! Canvas, Blanketing, Matting, 


etc value 
Clothing, Boots, and Leggings Ke 
Br cluding issues on Tepsyaien) ss value 
Coal-cutting Machines....... ne ENO; 
Coal-cutting Machine Spares value 
Coal— 
(a) Smithy .. tons 
(b) Steam .. tons 
(c) Other tons 
_ (d) Duff and Dross.. tons 
tons 
Compressed Air (purchased) value 
Concrete Pipes, Blocks, ete value 
3 “Tb. 
EDIGINTECUBNES. 2) s:sisieie © © clajale eit als 3% value 
Electrical Machinery value 
Electrical Machinery Spares and 
Fittings value 
Blectric Power and Light (pur- 
chased) value 
Explosives— 
(a) Blasting Gelatine cases 
(6) Gelignite and Gelatine Dyna- 
mite cases | 2,928 
(c) Dynamite and Ligdy: cases | 28,588 51,954 | i 896 6,586 29,948 
(d) Permitted Explosives | 
Fiery Coal Mines........... cases 
(e) Detonators (excluding Capped 
Fuses) _ value 
(f) Electric Detonators 
Electric Fuse) value 
(g) Safety Fuse (excluding 
Capped Fuses).. .. value 
(hk) Capped BURG. seo: .. value 
(i) Lighting Torches Se 
Sticks) value 
Fencing and Wire Netting value 
Ferodo and other Brake Linings.. value 
Fodder for Stables— 
Bran, Chaff, Mealies, Forage, etc. value 
Food, Coffee, "ete. (supplied free to 
white employees)........+..+s- value 
Foods, ete. (supplied free to 
Coloured Labourers)— 


29,600 22,125 52 | 102,998 


= 435 
3,781 1599 45 128 Py 12,280 6,636 


— i 449 — 
123,180 9% ; 5 ; 9,165 | 437,685 


Hy Salt.. 2 50 
4) Groceries, Coffee, Sugar, Oil, 

Ghee, Molasses, etc 
(j) Sundry Food, including Pues 
(&) Vegetables...... =e 
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Srores Consumep sy THE Mines DURING THE YEAR 1926 (continued). 


CAPE. ORANGE FREE STATE. 
Diamond Mines. Other Mines. Diamond Mines. Coal Mines, 
Classification. a ee te eet |e Ss —— he 
Weight Weight Weight Weight 
or Value. or Value. or Value. or Value. 
Quantity. Quantity. Quantity. Quantity. 
£ £ £& £ 
Foundry Requisites..........+.+-- value _— 436 _ 53 — 55 — — 
Furnitures... 5.2 ....0s2. ..++ value 25 _ 1,107 — = 
GIRRAt ae mats scat easts) VALU _ 273 _ 8 — 39 _ 21 
Hand Tools (Picks, Shovels, 

Hammers, ete.)......00e+-see0: value a 3,874 = 367 — 981 _- 748 
Hose Fittings..........++-sss+-- value — 212 | — — — 19 _ 4 
Hosing (Steam, Suction Rock-drill, | 

value — 1,342 — 3 — | 804 | cm 370 

value — 3,075 oo 260 — | 1,071 = 466 

value — 9 20 — 167 
Tron— 

(a) Bar and Angle.........+++- tb. 248,602 2,384 23,889 27 129,118 1,533 112,192 1,069 

(b) Gaivanized...........2-200 value — 2,042 _ 143 — 911 — 71 

(o)) SHe6t stoic cS etere ee wre only tb. — 200 6 — — 

(CN ART 555 nde) SeOUaeE La Ib. 316,129 1,302 — _— 43,600 199 oa — 
Tronmongery— 

(a) Bolts, Nuts, Washers, and 

URI VeLRastne cotecia eaerat = lalatels Ib. 292,221 4,613 6,292 130 120,011 2,313 49,508 893 

(b) Screws and Nails........... value -- 818 _— 37 “= 183 — 155 

(c) Locks, Hinges, Staples, 

Ghaing, ete etetue eee value = 1,164 | = 31 — 104 — 29 

(@) Other. ..5..-.. . value — 678 — 44 _— 37 _— 31 
Lamps and Spares..........---++ value as 2,437 — 13 = 734 = 83 
Lead— 

(GQ) Riga A hytivace cern cteron Ib. 1,074 13 -- _ 267 5 1,038 29 

(0) Sheet... <5 ots sta sc wetse « svesie ss Ib. 767 26 = = 75 2 102 ft 
Lime— Cs 

(Ay White. 5.5 -< festa sien sias bags 337 110 78 33 256 94 61 22 

(3) OC amen One radcorspte bags 39 13 — = 328 89 438 89 
Lubricants— | 

(COON A concer honeea toner ces gallons 38,768 7,667 | 5,475 1,256 28,143 5,577 15,281 2,300 

(b) Grease and Tallows. .-. value — 10,202 —_ 133 _ 3,790 oa 1,451 
Tbricators. ..0...2/s015 3 sicieia ce sisiee value — 169 | = — — 96 -- 20 
Machinery and Machine Tools.... value | — 30,876 | —- 5,335 — 21,819 — 1,629 
Machinery Spares, other than elec- 

trical... -s- Value” | — 15,068 | — 2,067 _— 9,640 — 1,984 
MG@IGUT Yc ercaereeeteccine bottles . — = 
Metals (anti-friction).... yalue | -- 1,274 | _— il — 542 — 170 
Metals—Other (Bronze, Delta, etc.). value — 671 — 16 — 183 — 56. 
Motor-cars and Accessories,.....- value — 6,423 | — 835 _— 257 = — 
Oils, other than lubricating— 

(a) Transformer.......-+-++06+ gallons 294 72 _ = 316 60 — — 

Cyn OURO Sacco clei wate tel arete ... gallons 867 296 125,860 7,129 218 80 2,544 432. 
Oilskin Suits and Gumboots...... value _— 227 | _ 4 _ 639 — 4 
Oxygen, Acetylene, and Welding 

FREQUISIECR. oa ci0;0/5 <:a/sieiewtwisie.eieo's value —_ — 118 _ 214 — 4r 
IP ROIAN Ge ocaiasy ine steusiaiateressiatais' ete! sTalaje value — - 144 — 740 — 419: 
Paint, Tar, Driers, etc-.......... value == —- 215 _ 291 — 211 
Ava fiilan ciciieisie . cases 1,009 453 368 297 250 40 64 
Our Olas octererniae Rai 3 gallons 86,079 7,137 1,019 7,436 1,147 — — 
Pipes and Pipe Fittings.......... value — _ 850 _ 4,816 — 979 
Rails, Crossings, Sleepers, etc..... value — —_— 239 | _ 2,382 — 3,092 
Tio <Glill'y seer aenee nh eeducoueuE No. 46 | — — 22 1,165 _ — 
Rock-drill Spares........+-+2+++- value — — = | — 1,746 —_ — 
Ropes— | H 

CONE NVITOS ciecctaleiniareussete. slereiatere site value | — 10,094 | -- 101 — 5,997 — 1,700 

(b) Vegetable Fibre............ value | — | 616 — 99 | — 250 — — 
Rubber—Valves, Rings, Rollers, ete. value | — = | — | — | —_— 66 — 17 
Sand and Stone.........+-.+.++- value -— 3,839 | _— | —_ | —_ 112 — 25 
SGYECNING. oo )n.c.4s'suie ofere's elalejerelv.e aie value — 132 — 5 — 357 — 199 
SHOER ANG! DIE -c.0.0 oles crtilelers o:bieveleie Ib. — 1,350 21 — — 
Skips, Cages, Kibbles, and Spares value | — 422 | — 185 ~ 88 — 5 
Soap... Ib. 14,696 369 1,340 44 2,736 93 2,311 4h 
So da errata itevanerare ater pki aeists Ib. | 10,364 93 | — _— 960 20 49 2 
Stable Requisites..........-++-+- value — 56 | “= 28 _ | 79 _ 117 
Stationery and Printing.......... value | _ 4,075 | _ 176 _ | 1,351 _ 214 
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Srores ConsuMED BY THE MINES DURING THE YEAR 1926 (continued). 


Classification. 


CAPE. 


Diamond Mines. 


Weight 
Value. 


or 
Quantity. 


ORANGE FREE STATE, 


Other Mines. 


Weight | 


or Value. 
Quantity. 


Diamond Mines. 


Weight 
or 
Quantity. 


Coal Mines. 


Weight 
or Value. 
Quantity. 


Steel— 

(a) Bar, Tool, Cast, etc 

(b) Sheet 

(c) Hand-drill 

(a) Rock-drill 

(e) Structural 

(f) Other. 
Tamping (Plugs, Paper, ete.).. 
Timber— 

(a) Deals 

(6) Oregon, Pitch Pine, ctc.. 

(c) Mining *Poles and Lagging... 

(hy CiG Bape cop eon O Cn nOne ae 
Transport, Railage, etc.. erete 
Tube Mill Requisites— 

(a) Pebbles and Flints......... value 

(0) Liners . value 

(c) Other Requisites value 
Trucks and Spares . value 
Waste, Sweat Rags, etc 
Water (purchased) 
WWiOOCUNUClas sates Aeeis a cferercrantss woase 
Zine and Zine Discs Tb. 
Sundry Articles not specified above value 


value 
value 
value 
value 
value 


value 


TOTAL VALUE..... 


428,005 
897,009 
3,833 
84,875 


643 
21,547 
18,549 


54,572 


205,176 


1,951 
75 


“4,030 
7,518 


OT 


3 
10,513 
6,832 


483,617 


63,316 


105,781 


284,577 


—== 


Classification. 


NATAL. 


TOTALS. 


Coal Mines. 


South African 
(including Rhodesian) 
Products. 


Imported. 


Weight 


or Value. 
Quantity. 


Quantity. 


Weight 
or Value. 


Weight 
or. Value. 
Quantity. 


Weight 


or Value 
Quantity. 


value 


value 
value 
.. value 
. value 
. value 


Boiler Fluid 
Bricks, Fir lay, 
Brushware. . 


Building EGG 
Floorings, Doors, Windows, ates we 
Ib. 


value 
value 


No. 
No, 
DeVries ee, LS 
“and Smelting 
value 
Cloth, Ganrne: Blanketing, Matting, 
value 
Clothing, Boots, and. Leggings 
(excluding issues on repayment). 
Coal-cutting Machines 
Coal-cutting Machine Spares 
Coal— 
(a) Smithy 
3) Steam. 
c) Other... 
(d) Duff and Dross..... 


Charcoal. . 
Chemicals, 
Requisites 


“Assay, 2 


value 
No. 
value 


tons 


14 


822 
12,130 
721 
115,597 


; 6,900,407 


£ 
4,632 
205 
3,152 
50,841 
7,348 
1,891 


12,194 
185,890 
108,122 


49,526 
212,437 


200,279 


2,346 


9,693,397 


509,991 


83,440 


14,546 


2,025 


37,524 | 
1,677,103 
91,957 | 
357,206 | 


27,267 
1,080,771 
49,056 
142.515 


8,878 | 


| 
| 
| 
| 


£ 
16,731 
150,474 


105,192 | 


i £ 
. 21,363 


150,679 
5,848 
55,601 
14,557 
7,184 
48,954 
185, 890 
109, 772 


— | 49,526 
| 212437 


200,279 
399 
2,348 
158,886 
49,600 
21,471 
14,708 


25,157 


27,339 
1,080,771 


142.515 


6,900,407 | 
9,798,589 


509,991 
239 


60 


37,531 
1,677,103 | 
91,957 
357,206 


— —_—- > cc 
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Stores ConsuMED BY THE MINES DURING THE YrAR 1926 (coutinued). 


NATAL. | TOTALS, 
bs , _ South African ' 
: Coal Mines. (including Rhodesian) Imported. ! Total. 
Classification. Products. ! 
y- | A | 
Weight : Weight | _ Weight Weight 
or. | WY alue. or Value. or. Value. or Value. 
Quantity. | Quantity. | Quantity. Quantity. 
fe z col i] ee eee l £ g 
CGR auterstareiasitioteraieseora/sialarel sanece ane tons = = 10,195 65,559 32 282 0,227 5 
Compr Air (purchased) value — — Ba | 385,348 = = | pag pees 
Concrete Pipes, Blocks, ete....... value | — 29) — 29,754 - | 29,754 
Cyanide, «es eveseeesenene ee = Se eee ay | QIOTANT | $10,280 9,367,807 310,239 
eisiiays . At: ach OM 5 — ott — 2,6 — 5,533 | — 
Electrical Machiner value — 21,928 - 3,447) — 619,028 | ye 
Electrical Machinery Spares and | é 3 
Ni i Biaveis ernie pielale)6 dacbis on ajuxaie ele ‘a > 8 59 bod 5,8 — | 36747 ? 
thee Power and Light cane Bree ae aoe ir Gees 
Palani et aoe as ooo value | —_ | 632 = 1,620,799 — — —— 1,620,799 
(a) Blasting Gelatine........... cases 15 | 46 10,014 | ; a | — 10,014 28,355 
(6) Gelignite and Gelatine Dyna- RE ue aoe | | ; eds 
.. Cases 2,537 | 5,64 768,293 | 1,466,239 = | = 768,293 | 1 2 
co, Hamas i ian: ces | PO) ane | ooaee | uesore | | =| tak | ers 
6 Fiery oe eae ear onite cases 9,571 26,117 18,531 40,115 74 210 18,605 | 40,325 
e) Detonators (excluding Capped | | | = 
UPISES) Ge beter dro cictticceorns clasts value = 2,336 _— 23,198 | — 23,596 == 46,794 
(f) Electric Detonators (or Elec- | i | f 
EPIC) WUSC Vie. oe 7e dine aaa misses value = 14,866 — | 16,879 | “= 6,634 — | 23.513, 
(g) Safety — Fuse (excluding | | | | : 
Capped Fuses).,...-....... value x 4,844 = lb let — 132,932 _ 132,982 
<8 wins | po 99.957 cons 7 | 5 
ey ned asa is value 79 | 99,957 | 192,364 7 | 292,321 
SHCKE)2. once sme qerais sie value = 13 = | 17,102 — 89 -- 17,191 
Fencing and Wire Netting....... value = | 703 ae | 628 — 6,903 = 7.531 
Ferodo and other Brake Linings . value ia 201 == | 112 = 1,969 — 2/081 
Fodder for Stables— | | 2 08 
Bran, Chaff, Mealies, Forage, etc. value = | 1,911 = | 55,371 55,371 
Food, Coffee, etc. (supplied free to | | | i 
white employees).............. value | 7,745 = | 3,587 — | 11,332 
Foods, etc. (supplied free to | | | : 
Coloured Labourers)— = lt = | | 
(OD) TSR Se perieocanorenosedee iy | eke ee ences th pneaee —— =, | 7,969,558 42,394 
0) Dholl. see seseeeeeeeseses ne 967,052 | 11,099 Seg) SESE Sala dove spe ha ors 790 
(d) Meal (Mealie, Kaffir Corn, ete.) bags | 96,421 | 67,547 | 843,725 | 573,719 | — = 843,725 saint 
(e) Malt and Gereale for Beer... value |, 7. | | se | 34,211 | 34,211 
(f) Meat. Tb. | 2,169,859 | ob AG 100 | 436,961 — | — 42,868,000 | 436,961 
Bees RY Tne | an | TH a) 59 
(i) Groceries, Coffee, Sugar, Oil, | | iS | | | 3 
Ghee, Molasses, etc......... value = | 2,127 : = | 6,778 _— | 51,299 
(j) Sundry Food, including Bread value : 1,412 = = 321 _ 212,576 
(k) Vegetables value : 6,105 se: — = — | 72,596 
i value | : 143 = = 1,568 — | 1,770 
value : refs = nee = 10,194 
Hand Tools (Pi ered pris ih “a ee 
eae etc.).. seine = mer — By — | 124,483 — 129,491 
‘ose Fittings... value - 2! = 34,659 12,570 — 47,229 
Hosing (Steam, Suction, Rock-drill, | bg | ! 1 
Click) any, Nunes MNO bwel cucapae value = 589 = 29,897 | = 93,494 “= 123,391 
Hospital and Ambulance Requisites | s | | 
(including Medicines) .. value : | 2,377 — 3,020 | — | 67,299 = | 70,319 
Instruments and Survey Req ; value 2 79 = 1,709 SI | 10,263 11,972 
Iron— eo | 
@ Bar and Angle gE ex seohre es ib. 366,657 | see 6,449,757 | 63,252 | 4,306,518 ae 10,756,275 | 110,592 
FALVANIZEM Sc c.n0 05 ccisedsise WAIUC ate 20 rote a = — 34,199 = 34,199 
(c) Sheet Ib. 17,620 | 302 | 9,383 | 89 | 399,394 5,347 | 408,777 5,436 
: (QBs Fatistece teeracrate nprcmnineesusare Ib. = | — 502,959 | 1,590 463,403 2,010 | 966,362 3,600 
ronmongery— | | | 
(a) Bolts, Nuts, Washers, and ‘ Hans | 
eee Peete eae Db. 202,049 cal 612,978 | Tee 4,080,419 69,896 4,693,397 79,145 
@ pares ate Bic ee value | | 9,830 — 10,202 — 20,032 
Chains, ete. | 505 = 293 = 17,465 — | 17,758 
(a) Other... i ; | S\N OES 11,998 | — 26,415 
oes and ‘Sparess ccc tensnsc is | 8,791 = | 4,542 Se 21,518 = 26,060 
ead— | 
(3) TS PAS eccrine ce Roane atc Ib. 2,586 | 61 | 162,198 2,136 41,959 822 | 204,157 2,95 
{GN Shisha ganar eueon ster: 1b 5,986 | 146 "766 29| 21,894 611 | 22,660 "B40 
ime— | 
CG) WHItes cor ay een g aunties, ees! 2,278 507 700,971 160,080 — —— 700,971 160,080 
LEVER Gear crct Ben es bags 4,112 1,009 37,713 7537 = = 37,713 7 O87 
| 
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Srores ConsuMED BY THE MINES DURING THE YEAR 


AFRICA. 


1926: (continued). 


NATAL. TOTALS. 
a = 
South African | 
Coal Mines. (including Rhodesian) | Imported. Total 
Classification. Products. | 
} J 
7 ; ————— 
| | | 
Weight | | Weight | | Weight | Weight | 
or | Value. | or Value. or | Value. | or | Value 
RENT | icles | Quantity. | Quantity | 
{ | 
ubricants— | £ £ | £ 
ars OLS sicccedes nsineine seeeee es gallons 84,114 | 13,190 7,157 1,761 | 748,370 | 139,436 755,527 Tis 197 
(b). Grease and Tallows.. value _ | 10,561 = | 80,100 | ae 57,950 a nss'OR) 
Lubricators..........-02s005 value — | 142 = 2174 | = 3.760 z= at 
Machinery and Machine Tools.... value _ 19,557 — | 43,007 — 589,283 -- 632,290 
Machinery Spares, other than | i 
CIOCEMIOAL cae cian Cnsiels ov sine siti value — 12,752 — | 91,246 - 370,664 — 461,910 
IMOTOURY san sieee le a . bottles | 895 | 13,825 895 13,825 
Metals *Gnti- -friction) value = 538 | = | 4,084 = | 23,667 — 27,651 
Metals—Other (Bronze, Delta, etc.) value — 206 | po | 983 Lz | 17758 = | fete 
Motor-cars and Accessories....... value == 2,554 | “= 1,355 = 27,360 = | 28°715 
Oils, other than lubricating— | : | | | 
(a) Transformer gallons 500 | 133 _— | — 16,560 3.758 | 16,560 3,758 
DYMO GHEL etecerels fare sisters se ..... gallons 38,060 | 3,814 9,116 | 890 356,471 24,714 | 365,587 257604 
Oilskin Suits and Gumboots...... value = 131 | _ 83 — | 28,326 | -— | 23,409 
Oxygen, pectviene, and Welding ; age | i | | 
Requisites..........-0eeee eens value = 888 _ | 1,757 | — 15,645 
Packing Soo eseecuseoce value = 1,627 — 11,669 — 2,256 | = Be one 
Paint, Tar, Driers, etc. value — 2,106 — | 6,124 pe | 36. 939 | aa 42,483 
Paraiiin.. cases 833 | 643 _— _ 19,052 16, 219 19,052 5,219 
(Petrol econ cuie: . gallons 15,504 | 2,330 1,335 162 | 335,38 52,538 | 336,716 | Be 700 
Pipes and Pipe Fittings.......... value -— | 12,668 — | 42,106 — 490,661 — | 532.767 
Rails, Crossings, Sleepers, etc..... value — 41,750 —_ 211,678 — 183,262 -— 394,940 
BISOGK= Ch LIS Gs pejarerere ores “eats No. 2 | 109 16 750 2,020 107,598 | 2,032 108,348 
osearth Spares value — | 829 _ | 150,921 —- 317,977 | — 468,898 
opes— | 
(F)) Wane eee b ge ane SCO Ar ene e value — 133,142 — - 122,986 — 256,128 
(0) Vegetable Fibre value — 5,229 ae 6,294 — 11,523 
Rubber— Valves, Rings, Rollers etc. value — 3,990 —_ 2,854 — 6,844, 
ue and Stone......-. ..-.--- Seite — — _- — 37,489 
creening value | ai _— 12,130 _— 19,553 
Shoes and Dies Ib. = 984,701 11,212 13,461,505 105,251 
ae Cages, Kibbles, and Spares value ane 3 — 10,004 — | 19,991 
soap 3 32,484 20,662 468 676,526 | 14,030 
Soda... Ib. 8,332 378,496 3,487 | 2,886,055 15,827 
Stable Requisites........ value _ -— 2,901 — 10,655 
pee and Printing value — — 26,793 _ 90,787 
Steel— | 
(a) Bar, Tool, Cast, etc........ Ib. 124,319 8,159 | 2,159,127 | 40,058 | 3,031,428 | 48,217 
(b) Sheet Ib. 315,929 105 |16,774,601 | 137,927 |16,795,640 | 138,032 
(ce) Hand-drill. Ib. 9,955 — 1,171,817 17,330 | 1,171,817 | 17,330 
2 pocorn. ; ut 14,284 35 | — 13,204,052 309,405 \13,204,052 | 309,405 
e) Structural. value — 4 565 7,901 — 22,438 — | 30,339 
CA MOTD ET oer rath ous. o's) coast oh soyolars ib. 21,039 382 661,846 7,025 $24,091 9,351 | 1,485,937 | 16,376 
Rote (Plugs, Paper, ete.)..... value — -— — 11,854 — 445 | — 12,299 
‘Timber— 
CD) AD GBI Siercteies ow cratotevevero (se teterelove's value — 3,689 — 621 — 110,160 | — 110,781 
(6) Oregon, Pitch Pine, ete..... value — 4,233 -- 9,305 — 289,015 — 298,320 
(c) Mining Poles and Lagging... value — 26,447 _- 662,058 | - — | — 662,058 
(@) Other... value — 2,112 — 47,818 | 19,955 — 67,773 
Transport, Railage, value — 3,147 = 64,377 - — — 64,377 
Tube Mill Requisites— 
(a) Pebbles and Flints......... value — — — — 52 
(OV ALAD OTS coral sinte e afortistee 6. sroteinis value — — - - = 123,242 
(c) Other Requisites, value | _ - - “= 18,349 
Trucks and Spares..... value = 12,051 - — 188,365 
Waste, Sweat Rags, etc. value | —_ 1,026 ~ 638 — 16,131 
Water (purchas. d)..... value - 25 206,909 — — 206,909 
Wood Fuel....... value - — 29,863 - — — | 29,863 
Zine and Zinc Discs... Ib. 917 25 — — 4,765,125 108,386 | 4,765,125 108,386 
Sundry Articles not specified above value -- 11,275 - 82,573 _ 85,288 — 167,861 
| 
POPAL, VAGUE cae <cisiesis ser — 569,610 — 10,427,116 6,463,386 — {16,890,502 
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DETAILED STATEMENT OF ‘‘ MACHINERY AND Toots ”’ AND ‘‘ ExecrricaL MacHinery,’’ YEAR 1926, As SHOWN 
(Gross) 1x Tasre I. ; 


TRANSVAAL. 


Gold Mines (Large). | | 
Classification. = : — | | reeai 
side | | Diamond Coal Other Totals 
Wit- | Sate | Mines. Mines. | Mines. | Ttansvaal 
| waters- | waters: Totals. | | Mines. 
| rand. | ‘yand. 
ee ee ee | ices 
| a } i 
| £& £ £ £ | £ £ £ 
MACHINERY AND MACHINE TOOLS. | 
NWivist POMGIR ox carnn.i)- Yasca te aiusatenisad eens? 9} — | = = 98 
Boiler Plant, other oe of Locomotives, Traction | | 
Engines, or Steam Wagons.........cceeeceeeeees | 32,926 S00 |} -- 2,144 5,819 
BERG CGEUE aera Pe erste Now tprade ace ncecenesnts 64565 =n a : Pid a 
oan eae 7 i | a0 & 
@) For Winding. .....0.0+.0seeecs ence er recs aces 11,061 = | — | 1,077 215 
(b) For Pumping, including Pumps if directly driven 126 | — i81 eet er 
(c) For Compressors, including Compressors....... | 37,000 | 100 734 2,306 4,021 44 461 
(d) For Generating Electricity................... | — | 352 _ 372 285 1,009 
(a) Bomobher PULPOSES... iene et rns seins | 200 | = -- | 112 = 319 
Pumps— | | | | 
(COUT TLV OL atascienaretels w tracazornyeyshapaxn\er atavate ec Kialweseie"s | 37 5,134 | = 492 9 
(b) Driven indirectly by Steam.................. 147 4,036 - 15 gas 
(e) Driven indirectly by Electric Motor 2,887 | 27,044 166 1,251 | 30,984 
(d) Driven indirectly by Gas or Oil Engine.,..... = | ae ae ee F e ei 
ES ATES LOCOMIA OHI site i.e. «crash. 4/2 Seeiute aS warsle Bana evecare | — | 1,370 | 1,370 | — 5,422 = 6.792 
Br acti One MN CIS acl arcievalcreis nove s(e sie\erauster a atetels art ere 1,018 — | 1,018 | — = a 1018 
Ear D ITE Sree ren ooo acukata let bios weave en spezpaniptaleseinye 7s) § ecass 5 1,680 — 1,680 — | os = 1.680 
Motor Wagon: | | 680 
(CINE ino Rea an nee ec aac nciy Aor aoe 620 | — 620 | — | — — 620 
(b) Oil,.... ee : 2,396 1,485 3,881 = =) | reale 3,881 
Gas or Oil Engines... : 25 | — | 25 | = = j 10,357 10382 
Mechanical re and E Yon- | | > 302 
WOVOTS: ANG BIOVALOTS Ls wlewie ewiesines wieelelde visas | 5,070 15,941 150 | = | 2.319 
Belt Conveyors and Hlevato: 506 6731 | 4,736 | 2.434 | poe eae 
Other Mechanical Haulage.........0.0.ceeeesceneee KG) — j 1.398 6.219 25'009 
Reduction Plant, excluding Engines and Consumable | _ 3 aed 
Stores, such as Shoes and Dies, Screenings, etc.... | 40,810 | | = 163 21,72 2. 
WV SF ITD LANE bes ci cca oravtravaiers lareceinte eyereveseleleleieie.eis <3 1,982 = | | = | moet ty ae eric 
Treatment Plant, including Furnaces. | 818 — | = | 100 | 5,484 6.402 
Workshops Plant, excluding Engines and Motors.... | 17,153 6,221 — 1,390 | 4,778 59,542 
Mine Ventilation Plant, excluding Engines, Com- | i RE) 
pressors, ANd MOtOrs...... cece ee nee e eee e eens 11,770 | 460 | — 319 276 
Diamond Drills (property ¢ MPANY)...--2+-+-- +e | — | = | =e 195 & 76 | 12825 
Miscellancous Machinery not particularized above.... 68,439 9,034 | 3,962 9,097 46,636 | 137,168 
| | | | 
ToTaL VALUE [shown under the Heading “ Machinery | | | | | 
and Machine Tools”? (Stores Consumed)]........£ 332,179 | 67,306 399,485 | 9,748 27,321 | 116,520 553,074 
paieemmaniati | ae — ——— — = -_ = 
| 
ELECTRICAL MACHINERY, INCLUDING FITTINGS FOR | | 
POWER AND LIGHTING. | | 
Blectric Generators and Engines driving same if directly 
driven... a kee 2 =e | 52,082 
Blectric Hoists, including Moto 701 | 178°969 
Electric Locomotives.......... 56 | 25°842 
Electric Motors driving Pum bg) 
GUATEC OLY NCLELM GEL ie ieiajtane s ecehejeielncn aivieie wievilioteiel oie) s)at<:e\ 34,569 | 453 3 
Electric Motors not included above 3 7,010 | a foie 
Power Lines, Transformers, etc...... 144,548 5,136 | 7.739 1637623 
Electric Bells, Telephones, and other Fi es 30,663 2,094 1,397 | 36,821 
Miscellaneous Machinery not particularized above.... 32,008 799 | 638 35,115 
| ee he | ¢ 
TOTAL VALUE [shown under the heading ‘ Electrical | | 
Machinery ”’ (Stores Consumed)]............... £ | 501,078 | 16,249 | 517,327 | 1,856 19,479 47,251 585,913 
| 
|, ee | ee | ai 
| | —E———— == se 
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Derainep SrateMENT or ‘‘ MacHINERY AND Toous”’ anp_ “‘ ELEcTRICAL MACHINERY,” 
Year 1926, as sHown (Gross) 1n Taste I (continued). 
Cape. | Orange Free State. | Natal. Union 
of 
| South 
Classification. | Africa, 
Diamond Other Diamond Coal Coal = res) 
Mines. Mines Mines. Mines. | Mines 
| | Total. 
| | 
| 1 7 
| £ g £ £ | £ £ 
MACHINERY AND MACHINE TOOLS. | | | 
| | | 
IV ACOL MAE ONS icrtecrtererereiet let iesarerslefeasotaieteiar Seer. || -— — os = ats 98 
Boiler Plant, other than that of Locomotives, | | 
Traction Engines, or Steam Wagons........... 732 — | 1,886 20 | 3,831 48,158 
TEL (al Oppose acon oAQReU nC nO UMA MEeOUe rina 6,953 — — — | 4,360 | 18,285 
Steam Engines— | 
(YO MOx WANING... costes elem spew ieelee -—- — | 550 | = = 12,688 
(b) For Pumping, including Pumps if directly | | | 
ved = | = a = 307 
(ce) For Compressors, including Compressors..... | | = | 3,3 — — 47,819 
(d) For Generating Plectricity. hc UAB On Pa | = H — = 1,376 
(E)PBOLNOUNET) PULDOSES creeper foiels mw iainie a ernie 4 ctareei | - | — — 152, 165 629 
Pumps— | 
ae PA VaClnLV Glennie erie ceeatie: a sisvervicle sueeisiorsia aineze = | = = 131s 7,385 
(b) Driven indirectly by Steam — — | 429 | — 436 | 5,513 
(c) Driven indirectly by Electric Motors........ 397 — | 73 — 183 | 31,642 
(d) Driven indirectly by Gas or Oil Engine..... - = | — | — 131 
SLCHI OCOMMOULVES= seiors asratelnt erelareicle » es/eieie estate — — — — | 2,400 9,192 
ERT ACEO GIN CS senetereyy ce yaveneterers wici-rs eos eisestaieiz s eueveas — — | — 1,018 
Cirowiit JUO MUGS oa Roo eSSOObEn oomere eon mO cea == — — ~ 1,680 
Motor Wagons-— | 
(a) Electric. . — — - | — 620 
(Oy Che ea ccdapocen — = = | = 3,881 
Gas or Oil Engines 3,810 | — 274 — — { 14,466 
Mechanical Lifts and Elevators, other than Belt Con- | 
Weyorscand Mleyators.. 25 ces <6 ieee sew ees 185 | — = = i 138 18,726 
Belt Conveyors and Elevators == ae | 296 16,262 
Other Mechanical Haulages. 0-)...< sins cass <= nes 1,634 _ 434 | 952 28,099 
Reduction Plart, excluding Engines and Consumable | | 
Stores, such as Shoes and Dies, Screenings, etc. | — — == | — | 101,226 
VWisgdinys Iii 3 ieee on eeeeien om eareees | 5,633 | = | 1,939 — 100 | 9,704 
Treatment Plant, including IROXDACES reise eee = = _ — —_ 6,402 
Workshops Plant, excluding Engines and Motors.. 1,445 — 126 — 560 61,673 
Mine Ventilation’ Plant, excluding Engines, Com- | | 
DICSSOLS AUG IMLOUOIS cre nipiete elvis s bc eretese —_— — -—— 1,182 32 14,039 
Diamond Drills (property of company)....... | i — — — | | 125 
Miscellaneous Machinery not particulariz | 10,087 5,335 | 12,378 205) if 5,973 171,146 
| | | 
| | | 
| 
TOTAL VALUE [shown under the heading ‘“‘ Machinery | 
and Machine Tools” (Stores Consumed)]...... £ | 30,876 5,335 21,819 1,629 19,557 632,290 
| 
| a | ae —— 
ELECTRICAL MACHINERY, INCLUDING FITTINGS 
FOR POWER AND LIGHTING. | | 
| | | 
Flectric Generators and Engines driving same if | 
GATE C UVR CLEL VOD co: Sestel viexaecie oteneceiacavnucrsks) aisisvs sete; <Vekerars 572 — 2,295 _ | 5,285 60,234 
Electric Hoists, including Motor 300 — 492 — —_— 179,761 
Electric Locomotives.........-.+. WAEcogE ao sooUTe == — — = — 25,842 
Electric Motors driving Pumps, including Pumps 
AP ROITE CEL Y ONLY ON wesc sieterewisis o)sivie)sfeiw-atstelelole asvare'e | _ 1,629 —_ } 1,310 43,685 
Electric Motors not included above | = | 2,984 3 2,517 59,244 
Power Lines, Transformers, etc.............. — 3,156 —_ 10,743 177,944 
Electric Bells, Telephones, and other Fixtures. | | — 51 il 117 37, 450 
Miscellaneous Machinery not particularized aboye.. | | ~ 958 224 1,956 38, 315 
| | 
| | 
TOTAL VALUE [shown under the heading “* pce 
Machinery ”’ (Stores Consumed)].............- 2,831 — 11,565 238 21,928 622,475 
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